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DISSEMINATED SCLEROSIS IN NORTH WALES. 


INCIDENCE, FREQUENCY, DIstrip 


INTRODUCTION, 

‘ase of disseminated sclerosis in this country 
was Moxon. ‘To-day jough much is known of the symptoms, histology 
and morbid ana of 1e disease, the wtiology and pathogenesis are 
still obscure n the latter half of the nineteenth and early part of the 
present century, histories of cases were collected and analysed and such 
factors as shock, injurv, infectious diseases and intoxications related to 
the onset of symptoms Since the war, interest in this subject has been 
revived, probably stimulated by the experiments with animals and 
attempts to pass on the disease begun by Bulloch in 1913.  Vapers 
have been published at home and abroad which suggest that dissemi- 
nated sclerosis has a selective geographic incidence ; that it occurs with 
oreatest fre ‘yin country districts, and in the occupations of farming 


ind wood-working It should be noted, however, that these conclusions 
are based, for the most part, on statistical evidence. There 1S, perhaps, 
a danger that they may be too readily accepted and influence opinion 
without first being submitted to closer scrutiny Indeed, many of the 
authors concerned, notably Adams, McAlpine, Steiner and Dana, have 
suggested that it would be advisable to survey viven areas or districts 
for cases of disseminated sclerosis In this way the mode of living 


and habits of individual patients could be studied, and the results com- 


pared with those of statistical methods on a larger scale. It is possible, 


too. that hv these means a common factor might be discovered which 
would throw some light on the vexed problem of wtiology 

Though the subject has been approached since then, so far as the 
writer is aware no work has actually been done on these lines. The 
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idea is attractive, but it is clear that it can only be applied on a small 
scale in the first instance, if a personal investigation is made of each 
case. Later, if thought desirable, more extensive surveys could be 
arranged by a group of workers acting over a larger field. For the 
single worker the area selected should be small and well defined In 
forming conclusions, prevailing local conditions are apt to be a source 
ol error in a small district. This can, however, be avoided by con 
trasting the living conditions of atlected cases with those of the rest of 
the inhabitants 

With these objects in view, this work was begun in the autumn of 
LO2s, The district selected was North Wales, where the write 
living. ‘This seemed a suitable area to explore. It is well defined and 


many of the inhabitants live in small secluded towns or isolated farm 


the conditions of life fering much variety and scope for 


houses, 
comparison. ‘The expenses incurred were covered by a grant from the 
Medical Research Council, to whom the project was referred in the 


first instance 


a 18 is, yeoqraplh featu Th province ol Nort! 
Wales consists of the counties of Denbich, Flint, Caernarvon, Anvlesey 
ind Merioneth. ‘lhe total area is approximately 2,480 square miles 
and the relative sizes ol the us countie nay be judged from the 
accompanying \l lp fe l 

is anisland having an undulating ace close to sea level 
and marshy in plac the most part given 
to avric lL.ead and coppe leposi vorked at Amlwceh 
The climate is humid but mild 

Flintis ce iposed ol a t ising about 500 to S00 ft. above sea 
level, and is dry and fertile fo iculture rich in mineral deposits 
coal and lead). l.ow-lving districts are situated at the mouth of th 
River Clwvd and along the shores of the Dee estuary Prestatyn 
I lint 

Denbigh has an irregular surface, consisting in parts of bleak hills 
ind moorland with small lakes. ‘he fertile Vale of Clwyd however i: 
rich in pasture land The climate here is mild and comparatively dry 
Indeed Rhyl is said to hold the record among seaside resorts in Mngland 


and Wales for sunshine. ‘The istrial area round Wrexham is rich 


in minerals. The county is on tl ‘le well wooded and possesses 
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a fair amount of arable land, whilst on the upland farms sheep are 
reared. 
Caecrnarvon and Merioneth may be considered together as their 


central portions are occupied by a solid block of mountain ranges 
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separated by deep and secluded valleys. ‘l'here are numerous lakes, the 
largest being Bala Lake in Merioneth, about four miles long. Arable 


land is confined tc the valleys, coastal areas and Nevin Peninsula, and 
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sheep and cattle raising occupy the attention of most farmers. The 






climate is damp and cold in winter. 
(b} Population, occupation, rural and urban distribution.—At the 






1921 census the population of the five counties was 489,270 inhabitants, 





distributed as follows: ' 




















County Urban districts Rura str Total 
Denbigh os 56.002 YS ,845 , 154,847 
Caernarvon 68,251 62.694 0.975 
Flint $3,224 63.393 Ai 106.617 
Anglesey 19.789 31.955 51 744 









Merioneth 





(OS per cent 189,270 





[t is interesting to note that only 58 per cent. of the total inhabitants 


live in rural districts and 42 percent. inurban. A higher proportion of 






rural dwellers would have been expected in such an essentially country 






district. This is accounted for, however, by the geographic features of 
Caernarvon and Merioneth. Here, the inhabitants are grouped together 


in small towns, large tracts of moorland and mountainous country being 






practically uninhabited. The other counties, and particularly Anglesey, 






show a strong proportion of rural dwellers as might be expected fron 







their natural features 
There are no cities or large towns, the largest town being Colwyn 







Bay with 21,566 inhabitants. Other towns of smaller size are 


Llandudno, Wrexham, Rhyl, Bangor, Holyhead, Blaenau Festiniog and 





Caernarvon (8,340 
The chief occupation of the province is farming and in the 






mountainous districts slate quarrying is followed on a large scal 





particularly in the towns of Blaenau Festiniog and Bethesda. In parts 
of Flint and Denbigh there are coal mines; brick, iron and chemical 
works notably in Wrexham, Buckley, Mold, Hawarden, Flint. Except 


for these there are no other important industries. Along the coast 








there are many summer resortsand schools. In these, a number of the 






inhabitants follow occupations connected with the summer influx of 








visitors and teaching 





Il1.—THe Metruops MPLOYED 


(a) Collection of cases The cases were collected through the 










courtesy of the medical men in practice in North Wales, to whom th« 
writer is deeply indebted for their friendly and sympathetic help. It 










' Information obtained from the County Educational Authcrities and Annual Reports of 
County M.O.H.’s. 
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was felt that patients could scarcely pass through all phases of the 
disease without seeking medical advice and the local doctor was the 
most likely to be first consulted. Disseminated sclerosis is a rare disease 
in general medical practice. If not recognized as such, the serious 
nature of the symptoms would prompt the doctor to seek help at the 
nearest hospital centre. In this way, the cases in his district, if any, 
would be known to him 
From the current medical directory a list of doctors practising in 
North Wales was drawn up. A letter was then sent to each doctor with 
stamped envelope and form suitable for reply. The letter briefly set 
out the object aimed at and asked for information of cases. It was 
requeste d that not only should typical established cases be reported but 
doubtful or early cases showing one or more of the signs and 
lated with the diseas« An address was given on the 
ork at a meeting of the North Wales Branch of the 
\ssociation in May, 1929. ‘There wasa large attendance 


\ 


husiasm was raised 
yurse, depended entirely on the willingness with which 
ractice would co-operate with the objects of the inquiry 
at first on this score, but the results 
entirely unworthy By the autumn of 
m practically ¢ the doctors (266 out 
sufficient testimony to the willingness of prac- 
he research and to indicate that more information 


ncidence of disease in general might usefully be obtained 


ter notification a 
syed with the doctor concerned and 
were seen a 


as p SS bh] 1] uc Wa al 


a careful history 


iving conditions It was seldon 

nvestig iore tl 1e case at a time \s a rule the 

1d responsible relati were present at the interview State- 

ments made by the ps it could thus be confirmed and supplemented 

Without excep 1, the tients and their relatives gave every help and 
welcomed rather than discouraged the inquiry 

Altogether 125 cases were reported, 65 of these being cases of 

disseminated sclerosis. Six of these had been treated in Ruthin Castle 


luring the past five years. ‘The remaining 61 were doubtful cases, or 
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exainples of other diseases of the nervous svstem, such 


lethargica, neurosyphilis, uC As a rule the rep! es [rol 


that they had no cases in their practice, or that th 


case and two or three doubtful ones, 
sions of disseminated 


Was paid 





in many others ever 


habits and livine 
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Collin and Baehr, 88 per cent. of their cases began before the thirty 


fifth year. (Gowers stated that the disease is met with at all periods of 


life and especially in the first half of adult life, the majority of cases 


beginning be tween the ages of 2U to ty Below is Civen a tabie showing 


several writers and including tl sent work A 








amount ol 


made 








AND CLINICAL CASES 


than half, pregnanc) 


to arelapse in the 
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were noticed during pregnancy, and in others not until after the birth 
of the child. The history of Mrs. Rob. suggests that often the first 
symptoms are unnoticed during pregnancy, and that the disease may 
be present in latent form before the birth of the child This is in 
keeping with the statement of some of those patients who became 
pregnant after the di se had begun They noticed that during 
pregnancy ley t led t | better, but felt worse after delivery 


here was no | \ lifficult labour and the children born were 


ng cannot be of fir ogical import 
men, and O, ly a proportion of 
that in 
ld. but 

ry’ | 
respectively i] ivvests that 
the interval which been 
theretore 


his takes 


spending minutes 

Numerous cases have been 

.d to the onset amongst these 

f Baldwin, Palmer, Pemberton and 
C;rossmann Jore “e rted acase after an emotional shock : Preissner, 


inother, am who had been struck by lightning The European 


War of 1914-18 should have furnished numerous examples following 


injurv, shock and exposure, had these factors been important, but in 
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reality records of such cases are rare. Josephy collected thirty-seven 
cases in soldiers, but found that only in four was there any connection 
between the onset and an injury received. In only two of these was 
the connection at all likely 
It is generally agreed to-day, that neither injury, sl] r exposure 
have any real value as 
that it is inconce 
the disease 
belie Ve 
existing 
Bj 
stand) 
cause I 
forme! 
results, 
system 


he low 


rom 
OCCUL % 
than in 
cases, dl 
conaltions 
selniniatl 
‘ombi 
account 
whereas exposure 
njury was cited as 
This difference is n 
in injury makes on 
everyday occurrences as ex 


In the fourteen cases of disseminated sclero 


previous Injury, an attempt was m ide to find out 
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this had on the sul nt onset and course of symptoms. ‘The cases 


were found ‘ead nto three groups, and some examples of each 


are given 
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the right leg, and a week later had lost the use of the limb. She believes that 


this was the beginning of her present illness (advanced D.S.). and that it was 


caused by the electric shock received. On closer inquiry it was found 


ee month or to the above events 
epressed, an had olent tremors of 
ent Many yea ore, when aged 22 


Wwe akness of 


(1) A history of injury, shock 
the fifty-six cases of disseminated se 
frequently than in a control series of forty cases 
nervous system. 
(2) In some cases, where a part had been injured some time before 
the onset of symptoms, the disease appeared to affect the function of 


that part first 


(3) In other cases there was a close connection between an injury 
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and the first recognition of symptoms. Though often given causal 
value by patients this apparent relation is more probably due to 
(a) Forgetfulness on the part of the patients of earlier 
Symptoms. 
(b) The injury being the result rather than the cause of 
symptoms. 
The disease being present in latent unrecognized form 
before the injury, the latter serving to draw attention 
to it 


(d) Coincidence 


CHaAPpTerR I\ [HE INFLUENCE OF HEREDITY 


Formerly, disseminated sclerosis was considered by many to be a 
primary degenerative process Thus Striimpell thought it was a multiple 
gliosis dependent on congenital influences. Miiller was of the same 
opinion, being unable to find an external cause in the majority of his 
cases In modern times, one of the few remaining advocates of the 
older view is Hassin After a careful examination of pathological 
material from thirteen cases, this worker came to the conclusion that 
the essential cause was a degeneration of myelin and that there was no 
evidence of an inflammatory process. 

From the standpoint of etiology, it is clear that if the disease is a 


primary deveneration, search for external causes will not be of much 


value. At the most, such effects could only be contributory or secondary. 
\ primary degeneration suggests a congenitally weak or unstable nervous 
system. The causes of this are more likely to be found in the family 
history of the patient. One might expect frequent instances of the 
disease in members of the same family, an early age of onset and a 
neuropathic inheritance. Furthermore, it might be possible to recognize 
certain distinctive physical types as being especially liable to develop 
the disease. ‘The present series of cases was investigated along these 
lines. 
Familial Incidence. 

The number of familial cases reported in the literature is small. 
Kichhorst, Reynolds, Batten, Allen, Robinson and Abrahamson have 
contributed examples. The cases described by Eichhorst in 1896 and 
1913 were confirmed by autopsy. They are probably the most convincing 
in the literature. A brief summary of them is given below :— 
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(1896).—Case of a woman with weakness of legs, tremor, scanning speech, 
nystagmus and pallor of discs. Two years after onset a son was born who 
subsequently developed similar symptoms. At autopsy, in each case, small 
sclerotic patches were found scattered throughout the spinal cord 

(1913).—Mother and son with symptoms of spastic paraplegia. At autopsy 
grey patches varying in size were found in the brain and spinal cord 

Many writers, notably Cestan and Guillain, Ferguson and Critchley, 
have described familial diseases closely resembling disseminated sclerosis 
The last-named authors described a family in which thirteen members 
were affected, the clinical picture varying from that of paralysis agitans 
to disseminated sclerosis. The inference is that many familial diseases, 
which are certainly not disseminated sclerosis, closely mimic it in their 
clinical features. for this reason many of the so-called familial cases, 
which were formerly accepted and lent support to the hereditary view, 
are now discredited. 

Only four cases were reported in North Wales. Two of these were 
in a brother and sister. ‘The sister’s case was obscure and had at one 
time been diagnosed as disseminated sclerosis. Case 13e.—Barbara H 
On examination it appeared more probable that the condition was due 
to the after-effects of encephalitis lethargica. The brother (Case D(5 
William H.) showed a spastic paraplegia, and syphilis had been excluded. 
Two more probable cases were found in sisters. On clinical grounds 
these presented typical features of disseminated sclerosis. One of them 
was living in North Wales and was examined personally. The main 
features are given below. Except for these two no other familial cases 
were found in North Wales. 





Case 32a.—Bessie T., aged 43 (examined personally). At age of 18 sudden 
blindness left eye and right vision blurred, recovering completely in right eye, 
only partially in left. Aged 30, noticed left foot dragging and sensation “ as if 
a cat were rubbing his back against the leg.’” This lasted one to two months 
Aged 32, had nervous breakdown, apprehensive and emotional. At age of 35, 
lameness left leg which has persisted since and has spread to other leg and to th: 
left arm. On examination: temporal fields of vision reduced with pallor of discs 
Intention tremor right and left. Spastic paraplegia, right greater than left 
Tendon reflexes +, ankle clonus and extensor plantars, absent abdominals 


Difficulty in retaining urine and constipation. Wassermann reaction 
negative. 

Case 14c.—Nellie T., aged 41 (from notes). At age of 23, ~ neuritis”’ in 
left arm. Aged 32 numbness of legs, the right one being weak. Treated n 
Guy’s Hospital. Wassermann reaction negative in blood and C.S.F. Diagnosis 


of disseminated sclerosis. Recovered partially but at age of 35 lost control 


of bladder. Admitted Liverpool Royal Infirmary—cranial nerves normal, no 
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speech defect or intention tremo Knee-jerks +++, ankle and patellar 
clonus, extensor plantars, absent abdominal reflexes Recovered and kept 
well till age of 38, when both legs affected with weakness. Since then has 
been a semi-invalid 


Early Age of Onset. 


Striimpell and Oppenheim believed that the disease could be traced 
in its beginnings to early childhood. If so, this would strengthen the 
primary degenerative view and bring the disease into line with other 
congenital affections. Recently Wechsler has made an excellent review 
of the subject and concludes that the majority of so-called cases in 
children are based on insufficient evidence ; that such cases are in reality 
often examples of other diseases, such as Friedreich’s ataxia, congenital 
lues, Little’s disease, family spastic paralysis and the after-effects of 
encephalitis lethargica. In his own series of 197 cases he found only 
four in children. He concluded, therefore, that whereas undoubted 
cases do occasionally occur in childhood, such are extremely rare 

It is difficult to decide what may be the first symptom in a given 
instance. For example, in No. 37a, Mrs. Wr., of this series, there 
was transient numbness of the left leg at the age of 11, and not 
till 19 was the next symptom, temporary blindness, noticed. If the 


plan is adopted of noting all possible nervous symptoms from childhood 


onwards, full justice will be done to the theory of beginning in early 
life, In fifty cases it was possible to do this fairly closely. The judges 
of former fitness were the family doctor, the parents, brothers and 
sisters In forty-two (54 per cent.) the patients appeared to have 
been in robust physical and mental health until the onset in adult life 
In only eight (16 per cent.) was there a history of nervous symptoms 
in childhood. In only two could the onset be fairly placed before the 
age of 15. Details are given below :— 

Case 29a.—Joseph R \lways nervous and sensitive. Stammering a 
feature of early life. Onset at age of 26 

Case 37a Mrs. Wr \ged 11 noticed numbness of the left leg, which 
lasted one week Did not do anything about this, and was otherwise well till 
aged 19, when became temporarily blind (onset). 

Case Winifred E. As a child was always unduly sensitive; ~ felt 
things more than others.” Was shy, conscientious and hard worker. Onset 
at age of 30. 

Case 14a.—Sarah J. As a child and up till onset in adult life always 

delicate,"’ readily tired by exertion, over-sensitive and unduly apprehensive 

Case 20a.—Marjorie O. Parents state she was the most nervous ”’ child 


of the family Was always highly strung,”’ very sensitive and kept her own 
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company. Easily frightened and shy of strangers. Strong physically. Onset 
at age of 20. 

Case 5b.—Nesta R. As a child was always nervous, readily frightened 
shy and over-conscientious. Onset at age of 23 

Case 2la.—Cassie O. Always unduly sensitive, more reserved and shy 
than other members of the family. Physically strong. Onset at 20. 

Case 10b.—Jenny W. From earliest childhood shy and sensitive. Robust 


physically Aged 13 noticed diplopia and weakness left side of face (onset) 


Neuropathic Inheritance. 


Gowers held that an indirect neuropathic inheritance was fairly 
common in disseminated sclerosis, Krafft-E bing found seventeen out 
of 100 cases in which the family history showed drunkenness, insanity, 


migraine and other examples of nervous disease. Steiner, on the 


contrary, believes that nervous and mental diseases are no more common 


in the relatives of cases of disseminated sclerosis than in those of healthy 
individuals. 

In forty cases the family history was investigated closely. In 
fourteen (35 per cent.) there was a history of nervous or mental disease 


in other members of the same family. 


Case 34a.—Mrs. Und. Father died of apoplexy and two brothers were 
alcoholics 

Case 37a Mrs. Wr. One brother suffered from severe shell-shock during 
war. 

Case 4a.-—Mrs. Bar. One sister has had nervous breakdowns and is of a 
highly excitable type. Her daughter (niece of patient) has had melancholia 
now recovered. 

Case 24a.—-Mrs. Pr. Two first cousins atfected ; the one with a temporary 
paraplegia lasting a year (? disseminated sclerosis), the other with a nervous 
breakdown. 

Case 20a.—Marjorie O. Paternal grandfather died of apoplexy, materna 
grandfather of paralysis agitans; an aunt suffers from fits. 

Case 5a.— Winifred E. Mother hemiplegic as result of several strokes 

Case 29a. Joseph R One sister neurasthenic; had chorea as a child 
Another sister died from melancholia, ~ refused food and withered away 
(? anorexia nervosa) 

Case 2la.-—Cassie O. One brother an epileptic ; fourteen in family, patient 
thirteenth ; last child died infancy. 

Case 9a.—John H. One sister suffers from neurasthenia 

Case Ta. Mrs. Kl One brother died tabes dorsalis 

Case 10a.—Mrs. Hu Father died of apoplexy. One sister has weakness 


in the legs from time to time. All brothers and sisters “ very highly strung 
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Case 32a. Bessie T. One brother an epileptic. One sister symptoms 
suggestive of disseminated sclerosis 

Case 22a.—Jane O. Father died aged 71, “ very nervous.” One brother 
suffers from periodic depression. One sister is melancholic 


Case 2c._-Mother sutfers from paralysis agitans 


Type of Person affected 

Charles Dana states that he has never seen a case in an obese 
subject and Davenport suggests that it is the tall northern or Scandi- 
navian races in America who appear to be most liable 

Notes were made in these cases of the physical characteristics, 
whether tall or short in statmre, bodily nutrition at the time of onset 
and whether the patients were of the dark or fair haired type. 

Height.—In 47 cases, 33 were of average height, 10 were tall in 
stature (women over 5 ft. 8 in., men 6 ft. or over) and 4 were below 
average height. Thus, in this series, persons of average height were 
most commonly affected, but tall individuals were twice as common 
as short ones 

Nutrition.—In 46 cases, 24 were of average nutrition, 20 under- 
nourished and of the ‘‘asthenic”’ type and 2 obese. Undernutrition 
was therefore unduly prevalent at the time of onset and obesity rarely 
found. 

Type In 47 cases, 33 belonged to the dark haired and complexioned 
type and 14 to the fair haired type, the dark types outnumbering the 
fair by about 2:1. Dark types are however commonly met with in 
North Wales 

Place in family.—In 34 cases, the birth relation to other brothers 
and sisters was noted. In only | case was the patient an only child. 
Hour were the eldest and 6 the youngest members of their respective 
families. Hight belonged to the first half and 19 to the second half. 


The only point of note is therefore the apparent tendency in this 


series of the younger or more junior members of large families to be 
affected. 
Summary and Comments. 

1) Familial incidence.—Authentic records of familial cases are 
rare. Only two examples in sisters were found among sixtv-five 
cases. 

(2) Alleged early onset.—The majority of so-called cases in children 
are not disseminated sclerosis. In only two cases in this series did the 
disease begin in childhood. In the great majority, there were no 
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nervous symptoms of any kind, until the onset in adult life, the persons 
affected having been previously healthy subjects. 

(3) Ne uropathic inheritance.—Nervous and mental diseases were 
found in the families of 14 out of 40 cases (35 per cent.), the forme: 
10 times and the latter 15 times 

(4) Special physical type-——No one type was found but the disease 
appears to be more common in thin persons, and dark types out- 
numbered the fair by 2 to i. This latter proportion, however, is 
probably true of the district asa whole. ‘Tallness of stature was twice 
as common as shortness. Of 34 cases, 13 were among the last born in 
their respective families and 8 among the first born. 

There is little, therefore, on «tiological grounds, to support the view 
that disseminated sclerosis is due to a primary degeneration dependent 
on congenital hereditary influences Instances of its occurrence in 
families are rare and its beginnings cannot be traced to early life. It 
appears however that those who are affected with the disease frequently 
come from families which show a liability to nervous and mental 
disease in general. This, of course, is no more than may be said of 
many other diseases, both infective and degenerative, which show the 


same tendency to run in families 


CHAPTER V.—RACIAL AND GEOGRAPHIC DISTRIBUTION. 


Disseminated sclerosis is not a notifiable disease, and it is therefore 
not possible to obtain exact information of its incidence in the general 
population. Wilson found, however, that in 1925, 688 persons died from 
the disease in England and Wales. Steiner believes that after neuro- 


syphilis disseminated sclerosis is the commonest organic disease of the 


nervous system. ‘Through hospital returns one can assess its frequency 
among other diseases. Thus Williamson found that during ten years at 
the Manchester Royal Infirmary 2,294 cases of nervous disease of all 
kinds were treated, and that of these 61 were disseminated sclerosis 
(2°7 per cent.). Grainger Stewart was able to collect information of 
1,920 cases from the records of the National Hospital, Queen’s Square, 
where only nervous diseases are treated; 10 per cent. of the annual 
admissions were disseminated sclerosis. 

The geographic and racial distribution of the disease has for long 
been a subject of discussion. What evidence there is points to a selec- 
tive rather than a free distribution of the disease throughout the world 
The work which has been done on these lines will now be discussed. 
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(a) Racial Distribution. 


(1) Infrequency of disseminated sclerosis in America.—Early in the 


present century the suggestion was made that the disease was more 


common in Europe thanin America. ‘Thus in 1903 Bramwell concluded, 
from a comparison of his own cases with those of contemporary American 
writers, that it was three and a half times more common in England than 
in America. Among 2,760 hospital patients with general nervous diseases 
he found 1°8 per cent. cases of disseminated sclerosis. Jelliffe, on the 
other hand, among 21,502 cases found only 104 or a rate of 0°3 per cent. 
These figures are typical of those given at this period. Collins and 
Baehr, writing in 1914, referred to the possibility that the apparent 
infrequency in America was due, not so much to rarity, as to differences 
in diagnostic criteria, many cases being labelled disseminated sclerosis 
in Europe which would not be so called in America. It is to be noted, 
however, that their findings of only 91 out of 12,000 cases (0°75 per 
cent.) supported the general contention. 

Light has been thrown on this subject more recently from a different 
angle. Pearce Bailey has written an interesting paper on disseminated 
sclerosis in American military recruits during the war. A total number 
of 6,916 cases of organic nervous disease was reported, and of these 511 
had disseminated sclerosis. The rate for disseminated sclerosis among 
nervous diseases as a whole, functional and organic, was 0°74 per cent., 
almost the same as Collins and Baehr’s figure. “ The average of foreign- 
born (Europeans) in the whole group of organic conditions was 9°2 per 
cent., while in multiple sclerosis it was higher, 12°7.”" This seems to 
indicate that the disease is less common in native-born Americans than 
in Europeans. It is of interest to note here that Jelliffe, writing nineteen 
years before, found among his 109 patients that more than half were 
Kuropean-born. 

(2) Frequency in Europe.—The greater part of the literature on 
disseminated sclerosis has been contributed by France, Germany and 
Great Britain. The large bulk of this is in itself evidence in favour 
of the frequency of the disease in these countries. Monrad-Krohn 
states that it is common in Norway. In 1926 Bing and Reese published 
the results of a survey of north-west Switzerland for disseminated 
sclerosis. ‘They collected 950 cases and calculated that this would give 
a rate of 1 in 3 or 4,000 of the population. These results have suggested 
to some that the disease is especially prevalent in Switzerland. Before 
this conclusion is drawn it should be remembered that we have nothing 
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of a similar kind with which to compare these results. The present 
investigation in North Wales is, however, directed along similar lines. 


Excluding the six cases from Ruthin Castle and two from Liverpool 


there remain 57 (in Classes A, B and C) which were found in this 
area which has a population of 489,270. This gives a rate of about |] 
case per 8,600 of the inhabitants. The writer’s feeling is that this 
number is probably an under-estimate. Adams has found disseminated 
sclerosis a common organic disease of the nervous system in the West 
of Scotland, and Foster Coates has referred to its frequency in the 
North of Ireland. He found 106 out of 728 cases of nervous disease 
treated in the Royal Victoria Hospital, Belfast, in three years (14°5 per 
cent.). This is the highest rate which has been recorded 

American writers have been able to draw reasonable conclusions 
as to its relative frequency among the various European races. Thus 
Pearce Bailey, already referred to, found among his foreign-born 
recruits that disseminated sclerosis was most frequent in Scandinavians 
(12°5), in French next (10°7), Slavs (9), Germans (8°3), Scotch (82), 
English (8°1) and Irish (7°9). In the other races the incidence was 
much lower. ‘These results have been supported by Davenport, who 
noted the birthplace of seventy foreign-born cases in New York. He 
found that the English and Germans had about twice as many cases as 
might be expected, the Irish slightly more and Scandinavians three 
times the number. The Italians were far below expectations. Jelliffe 
also found that among his foreign-born patients Germans and British 
predominated. 

(3) Frequency in eastern and tropical countries.—Steiner states that 
a South American neurologist informed him that the disease is rare in 
that continent. Miura, speaking at a German Congress in 1911, 
commented on the few cases he had met with in Japan. Sprawson, 
who worked in India for twenty-seven years, had not seen a single case 
in a native, though he had come across two cases in Europeans resident 
in India. ‘This experience, however, was not shared by some of the 
other speakers at the conference where the discussion took place 

(4) Distribution of cases in explored areas.—In no part of the world 
does disseminated sclerosis occur endemically, and it is difficult to draw 
conclusions about the natural conditions under which it is most liable to 
develop. Davenport made a map of the United States to show the 
incidence of it in the various States. This was based on knowledge of 
the homes of military recruits, rejected on account of the disease. He 
found that cases occurred with greatest frequency in the States. of 
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Minnesota, Michigan and Wisconsin. He noted that these States 
bordered on the great lakes and are inhabited largely by Scandinavians 
and their descendants. Bing and Reese also published a map of north- 
west Switzerland plotting the cases found on it. There was nothing 
remarkable about the result. Wilson noted the place of death of 685 
persons who had died from the disease in 1926 in England and Wales 
The maximum incidence was found to be in Peterboro’, Merioneth, 
Monmouth, Cardigan and Cornwall. These are mainly rural districts, 
and except the first named have a sea coast. The writer has been un- 
able to substantiate the claims of Merionethshire. He found the disease 
in this county not more frequent than in the others. 

In this work, the cases found in North Wales were plotted on 
a large-scale map, a black dot representing each case. The number 
charted was forty-seven, the remaining cases having to be omitted for 
various reasons In forty the disease began and the patients lived 
within the confines of North Wales. Six cases occurred in the Wrexham 
area, four near Bala in Merioneth, along the valley of the river Dee, and 
five in the coastal area around Llandudno and Colwyn Bay. There was 


no congregation at any one point. Except for the bala district the 


other parts have a fairly dense population, and are places where, in the 


ordinary course, one might expect to meet with a fair number of cases 
Ten cases occurred in Anglesey. ‘This seems a large number for a small 
area and thinly-populated county. The population of Anglesey forms 
about 10 per cent. of the total for North Wales, whereas 25 per 
cent. of the forty cases were found there. ‘This frequency in Anglesey 
is not due to any special facilities for investigation there. Indeed, as it 
was the most distant part from the centre of the inquiry, it was the 
least accessible. It is probable that the number of cases found there is 
an underestimate. This finding may or may not be related to the 
geographic features of the county, Anglesey being a flat open country 


with no part much raised above sea level 


Summary and Comments 
Though cases have been reported from recognized centres all over 
the world, Europe appears to be chiefly affected, and particularly Great 
Britain, France, Germany, Scandinavia and Switzerland. The disease 
is less common in North Americathan in Europe. What little is known 
suggests that it is rare in tropical and Eastern countries. It may be 
said, therefore, to occur most frequently in northern latitudes and 


temperate climates. In North Wales cases were found scattered along 
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the lines of thickest population, but Anglesey, which is a low-lying, flat 
open district, had a larger proportion than might have been expected. 


The rate found was about | in 8,600 inhabitants 


CHAPTER VI RURAL AND URBAN INCIDENCE. 


Is disseminated sclerosis more common in country districts than in 
towns and cities? Several observers have recorded their impressions 
Grainger Stewart believes that the disease is met with as frequently in 
industrial and urban areas as in rural districts. Miiller found that most 
of his cases (from Striimpell’s Clinic) came from the country and 
Morawitz, working at Tiibingen, found that it was the commonest 
disease of the nervous system in the Wiirtemberg country district 
Steiner thinks that it is much more a disease of the country than of the 
town, and that when it occurs in town dwellers inquiry will often show 
that they formerly lived on the land. Adams is a supporter of the same 
view, and finds that the majority of his patients come from the country 
as opposed to the town 

These views show that there is a strong bias in favour of the country 
incidence, It will be observed, however, that individual impressions are 
apt to be coloured by the nature of the district in which they are made 
Granted that disseminated sclerosis is probably one of the commonest 
organic nervous diseases in the country, we require further evidence to 
prove that the disease is actually more frequent there than in towns 
Recourse must be had to the method of investigating a given area if 
this point is to be decided. The total population and the ratio of urban 
to rural dwellers should be known. By contrasting the dwelling-places 
of the cases found with these facts a true estimate can be formed of the 
distribution of the disease in the area. Some work has already been done 
on these lines and in this study the same method has been adopted. 

In the United States C. B. Davenport found a defect rate fo 
disseminated sclerosis among recruits of 10 in 100,000 of the popula 
tion examined. The urban rate was 12 in 100,000 and the rural 
8 in 100,000. He concluded, therefore, that the urban rate for the 
disease was one-half greater than the rural rate. 

In Northern Ireland Foster Coates collected 100 cases from the 
records of the Royal Victoria Hospital, Belfast. He found that two- 
thirds were town and one-third country dwellers. Now 10 per cent 
only of the general hospital population came from the country. This 
suggested that the disease was more common in the country. On 
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looking over these figures, however, it is difficult to escape from the 
fact that two-thirds of his cases were town dwellers. 

Bing and Reese in a survey of north-west Switzerland found the 
largest rate (7°4 in 10,000 inhabitants) in Basel City. On examining 
the excellent tables given one is struck by the small rate for cases in 


areas of small population—presumably rural areas. The greatest rate 


appears to be in the more thickly-populated areas. The author's only 


comment on this point was that the greater frequency of the disease in 
Basel may have been due to the improved facilities for diagnosis existing 
in cities as compared to country districts. The Swiss results certainly 
do not indicate that the disease is unduly prevalent in rural! districts 
Else Koch in a recent paper has noted the place of birth and 
dwelling of 700 German military war pensioners invalided because of 
the disease. Figures were given which showed the distribution of the 
German population over urban and rural areas. By “rural” was 
meant districts having a population of under 2,000 inhabitants. From 
these figures it is evident that approximately 45 per cent. of the total 
population may be classified as rural and 55 per cent. as urban. Koch 
found that 425 of the pensioners (60 per cent.) were born in rural and 
275 (40 per cent.) in urban districts. This showed a preponderance in 
favour of the country for birth-place. When the dwelling-places of the 
700 pensioners were considered it was found, however, that more came 
from towns than from the country (301 rural, 43 per cent., and 379 


urban, 57 per cent.). Though Koch attributes this to the tendency 
of the population to migrate to cities in recent years, and evidently 
believes that the disease is essentially a rural one, there appears to be 
little to support her contention from the above figures. 

In investigating the subject of rural and urban incidence in North 
Wales forty-five cases were available. The same plan of noting the 
birth and dwelling place was followed, and in addition the place of 
onset was noted 

Place of Birth. 

Twenty-five cases were born in the country or in villages, whilst 

twenty were born in towns, cities or industrial areas 


P } n -oOunt . llao 
ersons born 1D countr yr Villiage 


industrial areas and small town 
large towns or cities 


Places lived in during Life 


Though there was a small number who had moved about from place 


to place, the majority of patients had spent all their life either in towns 
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or in the country. Special inquiry was directed towards ascertaining 
whether or not the patients had at any time lived or worked on a farm 
or in the country. The results were as follows :— 


Persons who had always lived in the country or on farms .. 20 cases 

always lived in towns or industrial areas 
and had never worked or lived in country 
or farm ‘ e a 

lived both in town and in country - 8 


” 


7 


hd 


The country dwellers predominated ; 28-45 (62 per cent.). Never- 
theless the number of patients who had always lived in towns is 


striking and the difference between the two groups is not great 


Place of Onset of Disease 


In determining the place of onset of the disease, it was an advantage 
that in this series of cases thirty-seven out of the forty-five investigated 
had always lived in either town or country and many always in the same 
place. In a few the onset had followed shortly after a change of 
dwelling. These were omitted to avoid confusion. 


Persons living in country or in a village at onset . 25 cases 
towns at time of onset .. oe i i 


Thus after considering the places of birth, dwelling-places and sites 
of onset, there is no indication that the disease occurs more commonl 
in country dwellers than in town dwellers. The distribution between 
urban and rural districts is approximately equal with a slight prepon- 
derance in favour of the country. This corresponds closely to the 
distribution of the population as a whole in the area investigated. 


SUMMAR 
[ i 


Place of birth m2 i4 per cent 
Dwelling place aa ; 38 
Onset ee ‘ e-. < +4 
General population - , 12 
It is clear that the distribution of disseminated sclerosis in North 
Wales closely follows that of the general population. There is no 
evidence to suggest that it is more commonly met with in the country 


than in towns and industrial areas. ‘This conclusion appears to be 


in keeping with that of other workers who have adopted similar methods 


of inquiry 

Judging from the statements of doctors in practice the disease does 
not appear to be unduly prevalent in the province. The majority have 
seen one or two cases at some time or another, but a number deny its 
existence in their districts entirely. A large number said that they had 
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found encephalitis lethargica and its after-affects a more common 
disease. At a rough estimate, had this inquiry concerned the latter, 
100 to 150 cases might have been collected. Neurosyphilis appears to 


be as uncommon here as in other rural areas. 


CHAPTER VII OCCUPATION 
Literature. 


|) Industrial causes.—The possibility that occupation might have 
some connection with the etiology of disseminated sclerosis was origin- 
ally suggested by Oppenheim. He found the disease common in lead, 
copper and phosphorus workers, in engravers, lithographers, and those 
working with aniline dyes. Oppenheim’s views, however, have not 
received general support and the opinion of most writers to-day is that 
metallic poisoning plays little or no part in the etiology of the disease 
McGurn reported two cases in young men following carbon monoxide 
poisoning. ‘The first showed, three and a half years after exposure, 
scanning speech, nystagmus, failing vision, exaggerated tendon jerks, 
inkle clonus and extensor plantar responses. In this case there was a 
convincing relationship between the exposure to CO fumes and the 
onset of symptoms. ‘The description of the second case raises doubt as 


to the diagnosis Recently, Helpert described a case following CO 


poisoning and has given a good review of the literature bearing on this 


subject. Such examples are undoubtedly rare. 

(2) Farming and agricultural work.—Hoffman found a large pro- 
portion of his cases, 37 to 100, among farm workers, but concluded that 
the type of occupation depended largely on the local conditions 
surrounding the hospital or clinic where the observations were made 
Adams finds that the occupations most common in his patients are 
farming, wood-working, game-keeping, gardening and byre-keeping 
Foster Coates analysed the occupations of 100 hospital patients in 
Northern Ireland. He found 17 labourers, 19 household workers and 
10 farmers. The percentage of farmers in the general hospital 
population was 3 per cent. and he concluded therefore that the 10 per 
cent. farmers found in disseminated sclerosis pointed to a prevalence of 
this occupation in the disease. Wilson investigated the occupations of 
688 persons who had died in England and Wales in 1925. After 
classifying the occupations, the actual number of deaths in a given 
occupation were compared with the expected deaths. Farmers, for 


example, in whom the expected death-rate was 7°46, showed an actual 
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death-rate of 16, a difference of 8°54. None of the other occupations 
showed a greater variance between expected and actual deaths than 3 
at the most. The total number of deaths in farmers, farm labourers 
and their relatives or dependants was 56, not a large proportion of the 
688, but nevertheless the greatest number of deaths in any one occupa- 
tion recorded. Bing and Reese, in their survey of Switzerland, noted 
the occupations of 281 persons; 29 were factory workers, 27 agricul- 
tural workers and 110 were engaged in household duties. Industries 
and trades outnumbered agricultural workers by 52 to 27. They were 
therefore unable to support the alleged frequency of the disease in 
farmers and agricultural workers. 

(3) Wood-workers.—The most comprehensive work on the subject 
of occupation has been done by three German workers, Dreyfuss, 
Barnass and Koch. In 1921, Dreyfuss collected 1,151 cases (648 from 
the literature) and found a preponderance for rural occupations (Land- 
wirtschaftberufe). He admitted in all fairness, however, that this 
finding was not of much value in itself, as in most countries the number 
of persons engaged in rural occupations is usually high; 672 of the 
cases were manual workers and he went into this question more closely. 
The frequency of a given occupation in 1,000 of the population was 
contrasted with the frequency of a given occupation in 1,000 cases of 


disseminated sclerosis. By this method he found a preponderance in 


favour of joiners and cabinet makers (+ 7°8 This was the highest 
figure noted in a long series of occupations given. ‘Tailors were + 5°7 


and painters + 54. The frequency in tailors is explained on the possibility 
that this occupation, requiring less physical effort, may be taken up on 
the appearance of early signs of the disease. The same reasoning, 
however, cannot be applied to painters! Dreyfuss divided the manual 
workers into three classes : wood-workers, metal-workers and building 
trades. By the same comparative method, he found an overwhelming 
preponderance in favour of wood-workers (+ 21°3), the building trades 
being + 12 and the metal-workers 36°3. Barnass and Koch’s con- 
clusions in finding a frequency in wood-workers are very similar. Like 
Dreyfuss, they were unable to conduct a personal investigation but 
relied on the information supplied by the pensions papers of 700 military 


invalids suffering from the disease. 





Present Work 





The occupations of 58 persons suffering from disseminated sclerosis 


were investigated. The total number of cases is too small to draw 
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direct conclusions from, and some consideration must be given to the 
general frequency of various occupations in the district. Some com- 
parative method was necessary to find out if there was any true 
frequency of the disease in certain occupations more than in others. 
The method adopted was to compare these results with the occupations 
found in 40 other “ control’’ cases living in North Wales. It was 
thus possible to contrast the frequency of various occupations in the 
two groups and decide if any particular one occurred with greate: 
frequency in disseminated sclerosis than in other diseases. 

Many of the patients gave more than one occupation. Thus, Case Ya, 
John H., had been a grocer’s assistant until 1914. He had served in 
the war as a soldier and returned afterwards to work in a slate quarry. 
His illness began when he was in the army. Some patients followed 
two or more occupations simultaneously. Thus, Case 4b, Lloyd J., 
was a builder by trade but lived and worked on a farm and mended boots 
and shoes in his spare time It was not possible to differentiate between 
these various occupations and decide which was important and which 
not. All were recorded so that they should have their full significance: 

The results are set out in the accompanying table. In column 

1) the various occupations (83) followed during the course of the lives 


f 58 cases of disseminated sclerosis are noted. In column (2) the 


same procedure is adopted for the 40 controls (57 occupations) In 


-Olumn (3) the occupations (60 pursued at the time of onset of 


disseminated sclerosis are noted 


Domestic work 
Agricultural worl 

labourers, &c 
Teachi 
on p worker 
Soldiers 
Clerical w 

taries, &c.) 
Hotel and restaurant 
Quarrymen 
Factory wi 

Iding ti 


Student 


Domestic workers head the list. This 1s of no special significance 


when taken into account with the preponderance of females in the 


series of cases. 
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Land-workers formed about 14 per cent. of the various occupations 
given in disseminated sclerosis (12 out of 83) and about 19 per cent. of 
the occupations of the control cases (11 out of 57). 15 per cent. had 
been working on the land at the time of onset of the disease. These 
figures do not suggest that farmers as a class are more prone to 
develop disseminated sclerosis than other diseases of the nervous 
system. In the report of the Medical Officer of Health for the County 


of Caernarvon it is stated that 7,965 of the male population of 45,249 
were engaged in agricultural work. This works out at about 18 per 


cent. and closely corresponds to the above figures. 

Teachers.—Eight times out of 83 (about 10 per cent.) represents the 
frequency of this occupation in disseminated sclerosis and 4 times out 
of 57 (7 per cent.) in the controls. This suggests a prevalence of 
disseminated sclerosis among teachers but it should be noted that only 
5 per cent. were actually employed in this work at the time of onset 
of the disease. Again, teaching is a fairly common occupation in 
North Wales on account of the large number of schools in the are 

Clerical workers.—F ive out of the 83 occupations given in dissemin- 
ated sclerosis were clerical (6 per cent.) At the onset of the disease the 
number was 5 in 60 (8 per cent.); in the controls clerical work was 
mentioned once in 57 times (2 percent.). In Caernarvonshire, approxi- 
mately 2°3 per cent. of the population is engaged in clerical work. There 
is some evidence here, therefore, to suggest that clerical workers are 
more prone to develop the disease. 

Wood-workers.—In view of the attention which has been given to this 
subject special inquiry was made for work with wood in all cases. Only 
one case occurred however in the whole series (Case 10 e, Stephen J 
a joiner) 

Other occupations.—These showed nothing of significance and tended 
to follow the general distribution of occupation in the population as 


compared with the controls 


Summary and Comments. 

(1) A comparative study has been made of the occupations of fifty- 
eight cases of disseminated sclerosis and forty cases of other diseases 
of the nervous system found in North Wales. 

(2) No evidence has been found to show that the disease is unduly 
prevalent in wood-workers or farmers, or more commonly met with in 
the agricultural classes than are other diseases of the nervous system 

3) The occupations of teaching and clerical work were noted to be 


more common than might be expected 
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varying conditions Nothing short of a life hi ‘vy W wuld suftice, and 


even then the difficulty would arise of deciding what was important and 
what was not. In North Wales, only ten cases of disseminated sclerosis 
were found which answered to these requirements. ‘These persons had 


dwelt in the same hor ( district before and after the on 


aisease, often 1 lal ted communities, wnere the c 


simple and y eas\ t hese places 


inspected, and the information obtai 
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Case BY Mrs 
Small cottage in « 
collects on the fl 
village 

The only recurring feature in these cases seems to have been an 
unsatisfactory water supply, generally obtained from wells which were 
liable to pollution In thirty-five control cases (Classes J) and F) details 
of the water supply were also noted. Water was obtained from a main 
supply by pipes in twenty-three and from private wells 
is an interesting fact, when taken into consideration with 
in only one case (/7. 32, Mrs. Rob Vi le Water Ss ipp! 
unsatisfactory. 


Sa ary 


(1) No instance was noted of two or more cases 
in the same house, town or district 
The rule is to find cases scatter 
another in that town, and so on 
(2) Contact with rats and tick-bite 
not with any special frequency when compared with 
of other diseases of the nervous system. 
3) The majority of cases had moved 
Ten were found, however, who had lived in the same hon 
most, if not all, of their lives. In these the environment and ha 
noted. In the ret uinder a search Was I ide fore 
The only recurring feature 
most cases this was derived from a well, 


as to be subject to animal lution 


The main Object of this work was to note the 
tion of disseminated sclerosis in North Wales, 
occupations and living cr ] ms of attected pe rsons 
time it was found convenient to study the 
exposure, pregnancy and heredit The 
accord with what is already known conc 


relation to the « t of the diseasé¢ 


The method adopted, of working through 


the district, was most satisfactory The 


however, was too small to be of much value 
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ons. ‘This difficulty was partly overcome by comparing them with 


f control cases of other diseases of the nervous system, taken 


1 series Ot 
from the same area and similarly investigated Diagnosis presented 
inother difficulty as post-mortem evidence was lacking. Of the total 
65 cases were typical clinical examples, 10 were early cases in 
which disseminated sclerosis was the probable diagnosis and 16 had died 
of the dise e, notes be ng obtained from the doctor or hospital records 
oubti cast ver cluded and placed among the controls The 


patients w visited ; homes and the information obtained about 


their liv J nditi thecked by the 
n an area having a population of 492,049 
5,600 inhabitants. ‘They were scattered over 
nes of densest population Anglesey, however, 
re than its share, but not much more Dark- 
predominated (a local feature) and thin and tall 
frequently than short and stout individuals 
between urban and rural districts was about half 
on closely resembling that of the general population 
of occupation, domestic and agricultural workers 
predon about the same extent in both disseminated sclerosis 


and the control cases The proportion in each was about the same 


that found in the general population 


is I 


The mode of life and habits were noted in the hope that some 
common circumstance might be detected. No instance was found of 


lived in the same house, street or district 


more cases having 


‘urring feature was an unsatisfactory water supply, in many 


from a well liable to pollution 


which have been recorded are therefore for the most 


part negative ‘The disease was found to be a relatively common one 


in North Wales, ranking in frequency however after encephalitis 


lethargica and its after-effects Almost all the chief occupations were 


represented but the farming classes did not appear to be more likely to 


develop disseminated sclerosis than other diseases of the nervous 


system. There was no frequency among woodworkers. I[vidence was 
also lacking to support the view that the rural incidence was greater 
than the urban It is possible that had these cases been seen at a city 
hospital they would, coming from North Wales, have been placed in 


the “Country” class, whereas in reality about half of them were 


living in small towns 
It is open to question what importance, if any, may be attached to 
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the finding, in some cases, of an unsatisfactory water supply 
disease is infective in origin and this comes thr 

yne might expect to find instances of more than one 

the same supply. It should also be remembered 

of outlying or country districts d 

yn wells, and even in the small 
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Judging from the impressions 
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to be notal frequent in 
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more to an impure wate 
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the work possible 
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ENTRAL MECHANISM ' THE REF 


IN a recent paper (/ra 1930, lii, 344) it was shown that the 
changes which take place in the voluntary electromyogram as a result 
of fatigue could be explained in terms of a mechanism having certain 
specified properties somewhere on the motor side of the reflex are 
central to the lower motor neurones Since this mechanism must 
participate in all the activities of this reflex are which lead to a motor 
discharge, it must be determined how far the properties here ascribed 
to it would influence its behaviour in local reflex activity. 

In 1925 Sherrington (Proc. Roy. Soc. Lond., B. 1926, xevii, 519 
put forward a scheme reflex excitation and inhibition based upon 
the activities of a functional unit in just this situation 

Sherrington points out that the current conception of the neuronic 
mechanism underlying the conduction of the nervous impulse contains 
certain elements which may be shared by the interneuronic mechanism 
responsible for its intercellular transmission “In the Nernst theory 
developed by Lapicque, Hill, and others, the rise in concentration 
of ions for effective excitation must be in amount and rate above 
a certain critical value {nd the theory takes account of a process; 
inherent in the conditions attending the establishment of the local 
ion-concentration, which tends to take those ions out of the sphere 
of action, a process for which diffusion and adsorption have been 
assigned as probable causes. This process, when the production 
of further excitation-ions ceases, removes the local concentration, the 
excitation ceasing” (p. 520). 


This conception of the production locally of some substance (ions) 


whose presence determines nerve-fibre excitation and conduction has 


been extended by Sherrington to explain the transmission of central 
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excitation. For this, the existence of a mechanism providing an 
‘exciting state or agent, I,’ is postulated. In the same way an 
inhibitory state or agent, I,”’ is provided to mediate the transmissio1 
of central inhibition. The properties of this mechanism are defin 
by the following characteristics of 
With regard to KE, ‘“* The notion 
ff a continuous level of intensity 


i single-shock stimulus 


to a single centripetal impulse ther 


1 


suggested, a ‘charge’ of E, 

(intensity) and then, less rapidly, decline 
of KE, though a discontinuous process, 
of frequent and of strong centripetal 
supraliminal residuum of E, above wh 
with fluctuations corresponding in 


} - 


of the external stimulus (p. ous 
mechanism above referred to, and it 
from the afterent terminals thems 
which is something other than a nerve 
field ‘‘extending between the termin: 
nerve and the emergent motor 
are probably vari 

With regard to 
lessening or total disappean 
of excitation, and the development 
otners, 
accumulating of excit 
f I “may be 
dissipation of an 
augmentation of that deconcentration 
in the Nernst theory of excitation 
accelerates the dis ippearance Ol a State 
condition of the excitabl 
excitation than is 
agent immediately responsible for the central 
its source directly from a co-existent state of 
irise from something furnished by the state 
exciting agent ” (p. 530 But though “ it is 
or agent can be produced independently of I, just as it is universally 


ccepted that excitation can arise and exist independently of 1, that 
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assumption regarding I does not indicate that excitation has no 


relation to or consequences for the production of I, and versa 
(p. 531). It is implied with regard to I “that like E its quantity 
rr concentration after cessation of the stimulus of the inhibitory afferent, 


Lutomatically subsides or deconcentrates, and that its amount or concen- 


tration and its persistence exhibit various degrees, one factor in them 


being production or presence of EK, which tends to neutralize it © (p. 551 


Although this centre is assumed to act 


by the production of two 


ditterent, mutually antagonistic substances, E and I, units of which ars 


> t 


berated by an exciting and an inhibitory impulse re spectively, the time 


reiations I duction and a Sappearance of each are ciosely allke 


Observatio beritoff and Adrian are quoted (p. 551 support of 
bal being, unit for unit, contrasting equivalents 
interaction of minimal units of 
“the central inhibition-state 
ersistence being ey denced 
rom pe rsistence 
are neither of thes 
resembles the shifting 
1 senses. ‘The condition of 
locus seems altered in 
intagonistic arcs Pp. Vo 
particulars of the sys 
ostulated, at in the first place it lies up-stream 
the lowe \otor neurone, 1.e., In the position which the 


sumed to exist, from a consideration of the eftort syndrome, 


equilibrium corresp 


condition it capable of being 


disturbed directions—one corresponding 
xcitat mn When so disturbed it tends of 


condition of neutrality or equilibrium 


In pulse tends t » displace it to a certain de oree In one 


le inhibitory impulse tends to displace it an exactly 


the other direction. Stronger exciting influences, 1. 


mpulses, and stronger inhibitory influences, i.e., more 


thibitory impulses, will tend to displace it to a corresponding greate: 


n these two respective directions 
This tendency toward displacement is not a continuous one maintained 


n any way by the impulses responsible. ‘The effect of each impulse is 
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rather that of ‘“impact’’ than of a continuous force, resulting in a 
disturbance which “shoots up to a certain amount (intensity) and 
then, less rapidly, declines ”’ (p. 522). 

Taken together these characteristics are strikingly similar in all 
respects to those of the elasticity of a simple ballistic system. 

But one qualification is necessary if the parallel is to be an accurate 
one, and here the time relations are all important An inertialess 
elastic system disturbed by impact, however small, from its position of 
equilibrium would shoot off to infinity at once. The addition of some 
property akin to lag or inertia, some quality like mass, imposes a limit 
to the resulting disturbance and makes it proportionate to the impact 
It determines the time relations both of the disturbance and of the 
recovery phase. Further, it provides that overshooting of the position 
of equilibrium which is the basis of the oscillations and which in the 
system under consideration here is shown as “rebound.” The fact 
that not only is the degree of disturbance the same for antagonistically 
equivalent units of excitation and inhibition, but that the time relations 
of the disturbances also are identical, provides a very strong inducement 
for regarding them as oppositely directed processes acting upon a single 
mechanism, and for regarding the mechanism held to be responsible for 
the effort syndrome as capable of accounting for these other properties 
of the reflex are. 

Let it be assumed that immediately central to the final common 
path there exists a mechanism through which, and through which alone 
the neurones constituting that final common path may be excited 
These neurones themselves are capable only of being either excited o1 
not excited; the central mechanism is capable of a further condition 
referred to as being inhibited. The mechanism has properties akin t 
damped elasticity and to mass or inertia. It may have other properties 
in addition, but these two are necessary and may prove sufficient 
Excitation entails the disturbance of the equilibrium maintained unde: 
the elastic process within the system. One unit of excitation acts upon 
this system as an impact displacing it from its position of equilibrium 
in one direction. ‘I'wo units of excitation will act as an impact of 
double the size, and so on. Units of inhibition act as impacts upon th: 
system of exactly the same size but in the reverse direction. Thes¢ 
impacts may be delivered in whatever condition of rest or disturbanc¢ 
the system may be. The system is symmetrical about its position of 
equilibrium so that it will be displaced to an equal amount in the tw 


opposite directions by an equal number of excitation and inhibition 
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The factor which determines excitation of the final 


units respectively. 
common path or motor neurones is the degree of displacement—the 


greater the degree of displacement the greater the number of neurones 


the rate of displacement having no effect upon their excitation 


excited 
Sherrington has 


Let us now take the experimental facts which 
uready brought under examination, considering first those in respect 


] 


of excitation alon 


Afferent nerve 


nerve-fibres and prov 
be disturbed b 
will provide more excit 
iter amount But if X impacts 


mpacts and disturb the System by a ere 


displace the system through a distance or to an amount D, 2X impacts 
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will displace it less than 2D, because as the displacement increases the 
force tending to restore the system to its position of equilibrium also 


increases. ‘There will therefore be a limit to the effective increase in 


s 
‘ 
‘ 
? 
‘ Condition of Rest 
ttt 
| | 
|| 
' 
|| 
acoba 
* 7 
. 
‘ 
. 
‘ 
‘ 
‘ 
‘ - . 
‘ Condition of Excitation 
‘ 
A 
\ y 
\ 
\ } : 
<—_—_— E 
| 
| 
if] 
1] | 
Icda 
a , 
‘ / 
—_ / 
i“ ’ 
, 
, 
P) 
4 , 
/ Condition of [nhibitio 
’ 
I > } 
— 
i 
1} | 
it 
dcha 


displacement, and therefore to the number of motor neurones excite 
with increase of the stimulus, quite apart from any consideration as to 


the number of neurones available for excitation Hence, not only will 
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there be grading of the efferent discharge and of the conse juent motor 
response in accordance with grading of the single shock stimulus of the 
ufferent nerve, but this grading will not be strictly proportionate, the 
ncrease in response will fall off progressively more and more rapidly as 
the stimulus strength is increased, and will sooner or later reach a limit 
beyond which no further increase will follow from increasing the 
stimulus 

2) “The single-shock reflex exhibits after-discharg: With in 
‘rease, Within limits, of the strength of a single-shock stimulus of the 
ferent nerve, the reflex after-discharge is increased and prolonged 

\ single stimulus providing along different afferent fibres one or mors 
xcitation units of impact will displace the system to a proportional 
legree in the direction of excitation ‘The inertia of the system provides 
lag in the return to equilibrium which determines that the displace- 


nent shall outlast the stimulus for a period which will depend upon the 


elation between the inertia and the restoring force or elasticity With 
rease OI the stin lus there will be increase of the number ol excita- 


nN impacts, increase in the amount of displacement and increase in the 
fter-duration of sufficient displacement necessary to determine con- 
nuation of the tor discharge Since there will be not only an 
yn of sufficient displacement to excite the motor 
nits ol low hreshold, but ilso, the displacement being oreater in the 


‘ase of the stronger stimulus, an increase in the number of motor units 


fected, the after-discharge will be both prolonged and increased 
Howe Ve just is bhe pl cess adiscussed undel | re aches i lin it, Ss 
vere also the same factors determine the limit to which this propor- 


nate increase can be pushed by increase of the stimulus strength 


} In many excitatory retlexes mere prolongation of the otherwise 
inaltered Stimulat n I Le ilferent nerve increases the reflex 
ntraction p Zi 


After the delivery of a single excitation stimulus the system returns 


wards its position of neutrality or equilibrium The degree of 
estoration attained at any given moment alter the displacing impact is 
function ot the time interval \ second umpact delivered before com- 


lete restoration of equilibrium will reach the system in a phase of 
urtial recovery or partial displacement and, acting from this point, will 
roduce a greater degree of excitation displacement than it would have 
yne had it acted upon the system in the position of equilibrium. The 
maller the interval between the delivery of the two stimuli the smalle 


ll be the amount I recovery achieved, 1.¢ . the greater Will he the 
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actual displacement when the second arrives, and the greater will be the 
final amount of displacement provided by both stimuli in succession 
Prolongation of the otherwise unaltered stimulation of the afferent 
nerves, by providing a succession of afferent impulses and a succession 
of excitation impacts, will thus cause a gradually increasing degree of 
displacement which will increase the number of motor neurones affected 
and hence also the reflex contraction. This process has been given the 
name “ recruitment ’”’ by Sherrington 

It will be noticed that since the restoring force increases with the 
amount of displacement, with a viven stimulus (i.e., with a given 
number of simultaneous excitation impacts per stimulus), a degree of 
disturbance will sooner or later be reached at which, under the increased 
restoring force, the amount of recovery which has taken place after each 
stimulus will become equal to the amount of disturbance which the 
subsequent stimulus is capable of providing at that degree of displace- 
ment. After this point is reached further prolongation of the stimulus 
will produce no further maximal displacement, so that “ the recruitment 
obtainable by prolonging a given stimulus of the afferent nerve does 
not, if that stimulus be below a certain intensity, proceed so far as to 
enlist all the motor-units of the whole motor-unit aggregate, however 
long the duration may be extended ” (p. 526 

This successive summation of effects will clearly account also for the 


fact that ‘“‘ mere prolongation, e.g., by repetition, of a brief externa 


tT 


stimulus of the afferent nerve has usually the etfect that a stimulus. 
which when brief is subliminal, becomes by prolongation, e.g., repe 
tition, liminal or supraliminal”’ (p, 521 Sherrington has shown that 
this result is explicable upon the basis of some central structure which 
‘has, unlike nerve-fibre, no absolute refractory phase, and has, as have 


many other cell-structures, including skeletal muscle-fibre itself. a 


yroperty of sumimating iccessive reactions when these are not tov 
pro} 


far apart in time” (p. 521 Again, with a slow rate of repetition the 
nter-stimulus recovery will be greater in amount than with a hich 


frequency of repetition Therefore, rapidity of stimulation will provide 


not only a greater mean value of continued displacement but also smaller 


degrees of variation in this displacement, so that ‘“‘the individual 
fluctuations will be smaller, and the mean intensity higher, 


portion, othe conditions equal, as the frequence of the stimulus is 


pro 


rapid m p. 5235 
(4) *** After-discharve’ contraction ,will exhibit no rhythm corre- 
sponding, as does that of the stimulation contraction period, with that 


f the external stimulus” (p. 528 
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From the considerations detailed in (3) it is clear that the fluctua- 
tions in the motor discharge during a series of stimuli in slow succession 
to an excitatory afferent nerve will be in step with the stimuli them- 
selves—the rhythm of stimulation and the rhythm of discharge will be 
identical. When the series is interrupted there will be some after- 
discharge (see (2)), but this after-discharge will be subject to no 
fluctuations and will therefore exhibit no rhythm corresponding, as 
does that of the stimulation contraction-period, with that of the external 
stimulus, 

(5) “‘ Increase of strength (within limits) of the stimulus applied 
to the afferent nerve shortens the initial latent interval of the reflex ”’ 
p 526) 

Increase of the strength of the stimulus provides an increase in the 
number of simultaneous excitation-impacts, an increase in the rate at 
which the inertia of the system is overcome and a decrease in the time 
necessary for the attainment of any particular degree of displacement. 
This will entail a shortening of the initial latent interval of the reflex 

6) “Increase, within limits, of strength of stimulation of the 
ifferent nervé rT the muscular response, not only when the 
stimulus i single shock, but also when it is tetanic” (p. 527) 


Clearly tl cha o Ol incre; of a single shock stimulus to 


_ 


ncrease of strength of ; tanic series provides an increase not only of 
the number of simultaneous excitation impacts derived from a singl 
stimulus but also an increase in the number of the simultaneous impacts 

‘urring at each repetition of the stimulus when this is tetanic. ‘There- 
fore increase of the strength of tetanic stimulation will, by increasing the 
amount of additional displacement per stimulus, increase also the mean 
value of the maintained displacement and hence the average number of 


motor neurones involved and through them the muscular responsé 
This increase will be subject to the same limiting factors as have been 
discussed unde | 


‘Persistence of after-discharge, both under single-shock and 


in one and the same reflex-sample very unequall\ 


motor-unit ’ group engaged ”’ (p. 527) 


process, Which is the result of the 

ve since recovery 

for their excitation 

creater amounts of iceM will be provided with this necessary 


condition for a On pe dd following the cessation of any given 


timulation than will the motor neurones which require smaller amounts 


18) 
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of displacement. Further, with variations in the strength and effective 
value (repetition-rate, prepotency, \c.) of the stimulus persistent high 
degrees of displacement will be less frequently met with than will 


} moto! 


persistent low degrees ol displacement, } former 
neurones will be affected not only to a k lecree in each case, but 
also less often in all cases than will the latte: 

These facts and explanations are concerned with disturbance of the 


system in one direction only, i.e., that of excit 


considered how far the same properties will 


the etfects of inhibiting st 
(8) ‘‘ Increase, within stimulus 
the inhibitory afferent increases the amount of relaxati which the 
inhibitory ref 
l fle X ; (p 
Increase 
of inhibitory 
displacement 
ally with the pre 
excitatory displacement t 
number of motor neu 
amount of relaxation in the muscl 
As the strength of the stimulus prodt 
increased a sti wil » reached at 
is reduced wholly to zero, when total 
retain no after-discharge With 
the stimulus the reduction in the « 
further, so that this becomes ne Cative 
displacement is left which is gradually 
restoring forces of the system 
equilibrium provides the “ inhibitory after-action 
it is that against a given excitatory reflex 
pure inhibitory afferent produces a lesser 
of contraction and less curtailment o 


does the moderate stimulus, while the strong stimulus causes immediat 


+ 


‘total’ relaxation, precludes after-discharge contraction altogether, and 
leaves in regard to some of the motor neurones an inhibitory after- 
action ”’ (p 535). 

9) “ The central action evoked by the same stimulus of the inhibitory 
afferent which causes only small relaxation of the contraction excited by 


a strong stimulus of the excitatory afferent can cause large relaxation 
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1 weak stimulus of the excitatory 


ufferent provides a certain number 
these summates algebraically with 
‘ase of the strong stimulus to the 
citation displacement in the cast 
the displacement will be 

motor neurones thrown 


1 


xation will be less 


inhibitory 


given re flex 


wa n which 


‘ruitment can 


wn to increase 


in excitatory 


afferent applied 

producing relaxation 

be followed after withdrawal 

temporary impairment of the restoration 


ued unaltered application of the excitatory 


exhibiting slower development than 

riginal contraction at initiation of 
currence of the inhibition Also the 
ven inhibitory stimul IS greater as 


stimulus than as against a stronger’ 


an inhibitory afferent nerve provides a certain 


nhibition impacts which diminish the excitation displacement 


proportionate amount. With continuation of the excitatory 


stimulation the full pre-existent excitation displacement is restored 
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But immediately following the delivery of the inhibition impacts the 
system will be moving towards the position of equilibrium. Therefore 
before the excitation displacement can be restored the whole system 
must be retarded in its equilibrium-recovery phase, arrested and set 
again into motion in the direction of excitation. By virtue of its 
inherent inertia these processes will require a definite time for their 
occurrence in sequence ; also a given number of excitation impacts will 
produce less further shift in the direction of excitation when the system 
has momentum in the reverse direction than when the system has 
none. For these reasons the time taken to increase the excitation 
displacement from the amount present at the cessation of inhibition to 
the full amount present before inhibition, will be greater than that 
originally occupied by the same amount of increase at the initiation of 
the excitatory reflex before the occurrence of inhibition. Also since 
momentum in the direction of inhibition is constant for a viven 
inhibitory stimulus, it will delay excitation recovery to a greater 
extent when the excitation impacts are few than when they are many, 
i.e., the impairment of return will be greater when the excitation 
stimuli are weaker than when they are stronger. 

(13) ‘‘ A stimulus of the inhibitory afferent counteracts the etfect of 
the stimulus of the excitatory afferent more in regard to the motor-units 
of higher threshold for the excitatory afferent than in regard to those 
of lower threshold for that afferent, and does so both in respect to the 
stimulation period of the excitatory afferent and to the after-discharge 
period” (p. 538). 

A given inhibitory stimulus will only affect a proportionate amount of 
shift in the direction of inhibition, i.e., only diminish the excitation dis- 
placement by a certain amount. The motor neurones which require fon 
their activation greater amounts of excitation displacement will not only 
find this reduced below threshold value as a result of various inhibitory 
stimuli more frequently, but they will be deprived of the requisit 
amount of excitation displacement earlier, and have it restored later, 
than those which require smaller amounts of displacement Moreover, 
the inhibitory impacts, which accelerate the equilibrium restoration 
tendency having play after cessation of excitatory stimulation will, by 
hastening this restoration, diminish the after-discharge. Since also the 
greater degree of excitation displacement necessary to activate th 
motor neurones of higher threshold wili be less rarely left over, and 
certainly left over for a shorter period, than that required for the motor 


neurones of lower threshold, the former will suffer greater eclipse from 
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inhibition than will the latter, in respect also of the after-discharge 
period, 

(14) “‘ With a given excitatory reflex a stimulus of the inhibitory 
atferent can more readily relax the after-discharge contraction than cause 
relaxation of the contraction during the actual course of the excitatory 
nerve-st! 

» period the system 1s already moving 
‘ement reduction, i.e., of inhibition 
displacement ase, a stimulus of the inhibitory afferent will produce 
more rapid re extensive change in the direction of inhibition than 
Mm impacts impinge upon the system during 
yn displacement Therefore it follows that it will 
r-discharge contraction than the contraction 
nerve stimulation 
se of the after-discharge the inhibitory 
less strong need that stimulus be in order to caust 
ontraction p. 935) 
course of after-discharge the inhibitory stimulus is 
city of the system in the direction of 
iber of inhibition impacts (the less the 
‘equired to diminish the existing excitation 
an amount which will reduce it below the value required 
activation 
ction does not tend to return alter 
has interrupted it = (p. 538 


travelling in the direction of inhibition 


impacts arrive, in the absence either of further 


nhibition rebound due to the momentum of the 
y considerable inhibition displacement 
tendency for any further movement in 


no further tendency for the return of 


reflex inhibition is less with strongei 


stimuli ngl iock or unic, of the inhibitory afferent than with 


weaker, 


juick] le stronger tetanic stimuli of that afferent than under 


rrespondingly recruitment of inhibition proceeds more 


weake1 p. 538 

hese results are fully explicable as determined by the inertia of the 
system. The argument is precisely similar to that detailed in Sections 
5) and (6) for the latency and recruitment of excitation effects and need 
not be repeated in respect of inhibition effects 
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(18) “Inhibitory ‘eclipse’ of the after-contraction occurs, and 
takes place earlier, other conditions equal, the stronger the stimulus of 
the inhibitory afferent” (p. 539) 

The stronger the stimulus to the inhibitory afferent the earlier will 
the excitation displacement be reduced below threshold value and the 
greater will be the likelihood of its total reduction upon cessation of 
excitatory stimulation. 

Sherrington has drawn attention to the long latency with which the 
after-discharge-reduction effect may follow application of the inhibitory 
stimulus. He finds that this can be illustrated by means of his scheme 
and diagram if ‘it be supposed that owing to the circumstances, « 
state of the central organ, the value of E be throughout 
was actually allowed to it We have seen that a limit be 
increase of the excitatory stimulus leads to no further increa 
response is imposed by the increase of the elastic restoring fo 
increase of the displacement. Clearly another factor deter 
similar limit is also present, i.e., maximum number of motor ne 
which can be activated by the mechanism It is improbable tl 
considerable proportion of the motor neurones require degrees 
citation displacement which approach the maximum attainabl 
much more likely, since it is a system which is characterized 
accompanied by momentum, that it is capable of excitation-displac 
to a degree which lies considerably beyond that which is 
activation of all the motor neurones innervated from it 
so follows also from the fact that upon cessation of a refle: 
the after-discharge contraction commonly persists at the 
the concurrent excitation contraction, and only late 
away. This would follow if the level of displacement 


constant excitatory stimulation is considerably greater thar 


by the threshold of the motor units activated. Although 


begins immediately the excitatory stimulus ceases 
more delay before the displacement has been 
threshold level, the higher the maintained excitation displacen 
and throughout the period of this delay the after-discharge 
will be unaffected 

Further, an inhibitory stimulus applied during the 
citatory stimulation may not suffice to reduce the existing « 
displacement below the threshold value of any of its activated neu 
Yet it certainly will effect some reduction: a reduction which w 


itself by diminution of the after-discharge. The smaller 
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displacement will, after cessation of the excitatory stimulation, take 


less time for further reduction to below threshold level than would have 


been required for the original amounts of displacement prior to the 
delivery of the y nulus “Therefore the after-discharge 
contract , although ay still be a long-persisting one, will vet not 

ntercurrent inhibitor stimulus 1s given, 


absence oO ymedi outward 


, that the increase of th« 

t makes it more difficult 

) increase the displacement 

when it is small It follows 
ontinued for a long period 

ation displacement, when the original 
is low Therefore a slight inhibitory 
considerable reduction of excitation 
(Section IZ) ma n this way very 
riginal level of displacement which 


y curtail the after-discharge after 


delivered durin the stimulation 
L} fail au at delivery any 
n, and roduc the ‘ after- 


ntraction wh 1 1S ‘total,’ 1.e., affects 


after cessation 
f the inhibitory 

illerent, 
Since th thibition impacts supplied by the stronger inhibitory 


stimulus will r lisplacement of the system further in the 
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direction of inhibition than will result from the weaker inhibitory 
stimulus, the delay in recovery from inhibition will be longer in the 
former case It readily follows also from this that “the latency of 
a post-current excitatory reflex of given strength is longer, othe: 
conditions equal, the stronger the precurrent inhibitory reflex, and th 
closer the stimulus of the excitatory afferent follows on cessation of the 
stimulus of the inhibitory afferent” (p. 539 

21) “A precurrent stimulation of the inhibitory afferent, even 
though showing no effect on the resting muscle, may prevent entirel 
or retard and diminish, the contraction response 
stimulation of the excitatory affere "(p. 541 

In the system here defined a given inhibitory 
expected invariably to result in the same amount 
system The ay in which this change would 
neurones which » power of activating w 
upon the decree ol displacemen and the momen 


at the moment at which the given inhibitory impa 


a given excitatory impulse will have invariably 
the system producing momentum in_ the 
displacement or reducing momentum in_ the 
displacement 

Thus a precurrent stimulation of an inhib 


system a momentum in the direction of inhibit 


tion of the excitatory afferent 


direction which may be completel; 

momentum (in which case no displacement in 

will occur, no motor neurones will be ex in 10 contract 
| 


response will follow), or which will be used up in a greater or less degree, 


determined by the relative values of the \ momenta, and the 
interval between the moments of delivery wo st 
second case the production of displacement in the 
will be retarded and diminished in a corresponding degree, the activation 
of the neurones will be retarded and the number affected diminished, 
so that the resulting contraction response will suffer a corresponding 
delay and diminution 

It is clearly not essential for the preduction of this effect that th 
inhibitory stimulus should be continued up to the moment of delivery 
of the excitatory stimulus, {so that ‘“‘even in instances where the 
stimulation of the inhibitory afferent is withdrawn prior to the following 


delivery of a stimulus to the excitatory afferent, that latter stimulus if 
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brief (e.g., a single break-shock), of moderate strength, and quite closely 


ensuent after cessation of the inhibitory stimulus, will not cause 
contraction’ (p. 54] 
The strength of any stimulus, inhibitory or excitatory, has been 
defined here merely in terms of the number of inhibition or excitation 
vered upo 1e m in question, and not in 
urrent strength and site) of stim 
impart to the system 
bition than is contributed 
us similarly delivered but to a 


only produce 1 much vreate) 


eiven amount of displace 


em provides for the 
precluded from following 
SUDS¢E rently delivered 


n the earlier c 


contrast at along 


described as indicating 


summation and 
varge and inhibitory 
taken closely, because 
cases where consid rable 
Since in an 
nomentum a oth tunctions oi 
they can be expected to vary 
external influences without postulating 
reversible alteration—such as in the distribution of 
the system itself 
vcested that if the system is regarded as having in 
addition to uss the property of elasticity this difficulty is overcome 
and these discrepancies between theory and observation disappear. 
It has been shown above that a system having the properties of 


mass and elasticity would be expected to behave in a way calculated té 
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give the observed effects as a result of definite excitatory 


influences. In this scheme the mass of the system c 


inertia which underlies the phenomena of temporal 


stimulus—response vrading, and that the elasticit 


and inhibit 


yntripu 


basis for the explanation of after-discharge and inhibitory 


The occasional lack of parallelism between recru 
discharge is sufficient to lead to hesitation in 
manifestations of a single property There is, 
different reflex systems having each the sam 
vary in their possession of different amounts 
consideration of the mucl 
probable that such differences d 

Since we have throughout been inferrins 
the system postulated from the refl 
part, 1t introduces no further element of complicat 
those central systems which underli 
recruitment and minimal after-discl 
elasticity, whereas those whic 
minimal recruitment and n 


and little elasticity 


(1) In a previous paper it 
voluntary electromyogram in fa 
probably had then 
specified situation 

(2) The existence 
and the properti 
changes appeared were 

3) In the present 
behaviour examined when 
iorces. 

(4) It has been shown that 1 


nervous mechanism above postulated, 


impulses, excitatory and inhibitory respectively 


afferent nerve, then its behaviou 
the observed facts of spinal reflex 
nervous mechanism must be located 


5) From this it is inferred only that the su 


the site of origin of the changes in the voluntary electrom\ 


inconsistent with the observed facts of spinal reflex activit 





\NATOMICAL STUDIES ON TWO CATS 
WITHO!L NEOCORTEX. 


forebrain alive for a long 
ive s ceeded in the same 

wh perated on a dog 
Zeliony, on dogs; Dresel 

nd Karplus and Kreidl, on monkeys. The 
nents is that higher mammals can 

to stand and to walk ; they 
rm isolated movements 


they keep a norm temperature, and have a 
wakenine and sleeping They show signs of different 
satisfaction (purring in cats) and anger. They 

it they appear to be completely idiotic, if such a word 

) animals; they do recognize particular sounds, and 
e objects by vision, though the pupillary reflexes aré 


hen the rhinencephalon is intact the animals are able to find 


mell and to eat spontaneously. 
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The recent clinical interest in the pathology of the basal ganglhi@ 
suggests new experiments in order to find out whether there is a 
difference between animals where the cortex only has been removed, and 


others where both the cortex and the striatum have been removed In 


order to contribute to this problem we developed a technique whicl 


enabled us to remove one hemisphere of the brain | 18| without mucl 
danger to the life of the animal. The removal of the second hem 
sphere, however, proved to be a very difficult task Out of six animal 
operated upon, four died within a few days after the second operation 
from hemorrhage, infection or * broncho-pneumonia. One *‘ thalamus 
cat’’ was kept alive for nine days, and one “striatum c: survived thi 
second operation until we killed her five months lat he preset 
paper deals with the two animals which survived th nd 
for a considerable time 

The technique of the operation differed somew!] 
We worked with local anesthesia, using a | per cent. n 
In order to keep the animal quiet we administered bulboc: 
chloride which produces a kind of “ Parkinsonian state ”’ lasting for ar 
hour or two. It was necessary to close the carotid arteries with clamp 
under ether anesthesia and to open them about half an hour after the 
completion of the operation. A description of this techniqu 
published [18 

The details of the clinical examinations can be seen from the 
cols. In the striatal animal we made special examinations, including 
tests of ocular nystagmus, determination b raphi 
activity of the animal, and electrical stimulation of the 


These examinations will be summarized in special 


there 

aisappea 

the anim 

movement 

Wheneve 

leveloped 

and the t 

ire tvyple {f hemi-dee 
ty mu 

hnemlanopii There were 

strong cire movements tot 


eat she missed the food }: ir or five t s, because 
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deviated to tl t, a was obliged to circle round for another attempt 
blindfolded, the direction of the circus movements was 


‘lings to the right When standing the body 


The left pupil and the left palpebral fissure 


When the animal was 
reversed, the anim: now cre 
ulways inclined 
remained narr 


On October 5, he j t hen pi 
There \ i inite hydrocephalus of the right venti 


table She 


Was removed anterior the 


thalamus rhe 
hours lat > operating 
ecumbent xtremities strongly 
ind elevate 


October ) omite during the night Walks steadily, purrs wher 


| kes cireus movements, usually keeping to one 


[he animal ma 


veral hours It does not eat 


it} 
l 


spontaneously ; it swallows 


excessive movements ol the Jaws 


October | The animal made circus movements to the left (fig. 


were hypoto! 


c1reu 
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crania 

musele The 

exudate. Bot! 
und dise yloure 
thalamus and t 
The brain was 


The serial 


The “thalamus cat, Mary,’ was observed for nin¢ 


second operation. Necropsy shows that the principal aim of the opera- 


tion had been accomplished. The animal was able to stand and to walk 
but had a slight paresis of the left extremities after the second operation 
States of sleep and of wakefulness could be distinguished. The behaviour 
of the animal was extremely dull, and it made almost constant circus 
movements. It changed the direction of the circus movements from 


time to time without apparent cause 
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She was quiet and did not move much Occasionally hei 
the left and she fell to the left She tried to remove a blinder 


forepaw, and in doing so stood on both | 
She turned to the left (sometimes to the right 


until disturbed Finally, she fell on her left side and | 


hserver 


movements of the right extremities, which were « 

atte the operation, ha “ Weight 2°07 ks 
September 27 | 

condition, but since 
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October 25: The animal gave the impression of having some optic reactions. 
She was examined during the night in a long corridor, the walls of which were 
greyish brown, the examiner wore a white coat and the corridor was slightly 
illuminated by a few electric bulbs. When the examiner walked around the 
animal at a distance of two metres, or changed his position even at a distance 
of tive metres, the animal followed him with her head and eyes. Every step 
of the examiner to the right or left was followed, and after some time the eat 
even walked towards the examiner and reached his shoes. As long as the 
examiner did not move the animal did not look towards him. There was no 
other evidence that the animal could recognize objects by vision. If there really 
were a visual reaction, it could only be a reaction to movements within the 
visual field. These reactions were observed several times, but were only 
elicited when the animal was sitting quietly. When engaged in any other 
occupation, as! licking, eating or walking, she ignored the movements of the 
examiner, 

When blindfolded the animal's behaviour was strange; she moved her head 
up and down and apparently licked the inner side of the blindfolder At the 
same time she extended her forelegs more and more until she finally lost he 
balance and fell backwards; then she rose again and repeated the same series 


of movements She could not be induced to advance a single step: finally the 


Pp; 
head sank to her side and the cat seemed to fall into a slee} A fte removal 


of the blindfolder, she immediately started to run around 

The cat performed cleaning movements bette she spontaneously heked 
her sides, back and paws, but she still performed many useless licking move 
ments in the air. On awaking from sleep she often made typical stretching 
movements, first stretching the forelegs and then the ndlegs in 
exagverated Way 

November 1 The movements of the animal 

“e 

November 28 Fora few davs the inimals behay 
She was very excited and cried furiously at the sl 
air, seratehed furiously the floor an nade vi 
screaming, Indicating ange tnd eX 

December | \ few nematodes 
to the evacuation of a lot of worms 

December 4 iMimal had changed 
iain friendly, mewea nstead ol 5 g i aie iot excited when 
touched 

Decemnper 5 t She was again placed 

December The animal Spent the greatest part ol 
fur. While engaged in this she forgot evervthing else 


when brought into a recumbent position 


defence movements: she even went on licking when she 


in 1 very uncomfortable position, The reaction » acoustic 


diminished Lick ng could be retlexly startec by brusl ng or patting the 
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The co-ordination of the movements of mouth and tongue with the different 
parts of the body and the extremities had improved, but the animal still 
never succeeded in licking exactly the point where it had been scratched. 

December 11 to 13: The animal was again examined in the registration 
cage, but had to be taken out on the 13th because it once more changed into a 
furious and excitable st ite The slightest noise made the cat jump forward 
and attempt to bite and scratch with extended claws. Every object met on 
her wanderings, as the leg of a chair or empty vessel, was attacked in this way 
She had developed mange on her head and her body and was given sulphw 
Inunctions 

December 18: Mange was healed. The cat was put back in the registration 
cage 

December 20: The animal seemed to have a certain sense of location; for 
instance she sat near the bow! filled with food which was attached to the wall 
of the cage at the level of her head, and every time she wanted food she lifted 
her head, turned it to the left and brought it to the bowl. While chewing she 
withdrew her head, but afterwards brought it back directly to the bowl 

December 31 to January 3: Another examination in the registration cage 

January 3: The basal metabolic rate was determined when the animal had 
fasted for twelve hours. Weight 2°54 kg. Temperature 101'9° F. Metabolism 
9°615 k. per kg. an how 


ight was 254 kg 


f 
‘6 


January 6: When fasting for twenty-four hours we 


temperature 101°8° F., metabolism 2°51 k. per kg. per hour. 

During uary and Mareh many experiments were made on 
nystagmus ol } ‘Ss on rotation These experiments are reported in a 
special chapter On the whole the behaviour of the animal did not change, 


ime quieter and less active than during the first few 


the animal was 29 kg The cranial cavity 
nd local anesthesia, and the remaining part 
tion. This experiment 


is experiment the animal was killed 


Summary of Protoco 


The left neocortex was removed on August 4, 1926. After recover- 
ing from the first operation she developed, at the end of September, an 
apathetic state which was apparently due to an increasing hydro 
cephalus ; therefore the second operation, which consisted in removing 
the right neocortex, was performed on September 27. The animal stood 
the second operation very well. A peculiar phenomenon during the 
first days after the operation was a clonic shaking of the extremities 
when the animal started to walk after a period of rest. These shaking 


movements had already been observed after the removal of the left 
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hemisphere, but then only on the right side. After a few days these 
shaking movements disappeared and only reappeared when the animal 
wet or soiled its paws 

In its best period the animal was active and moved about all day. 
Tbe muscle tone and all the righting reflexes were normal ; but the hind- 
legs were somewhat unstable and she walked with a wide base and 
swayed. Isolated movements of each forepaw were observed repeatedly, 
especially rubbing the eyes when these were closed with adhesive plaster. 
One of the most striking performances was cleaning the fur, and the 
way in which this was relearned was interesting. In the first attempts 
at licking the movements of the tongue and lips were excessive and 
accompanied by large and inappropriate movements of the head. Later, 
parts of the body were brought up towards the head and tongue, and 
n licking its body effectively. Until 


finally the animal really succeeded 
the end the animal made mistakes, and would lick the floor or the wall 
if it met them by chance during the cleaning procedure 

The animal ate spontaneously and found its food by smell It 
showed preference for certain foods and especially for fish and milk 
The hunger and the thirst of the animal were pathologically increased 
especially during the first weeks after the operation If the animal 
was left alone with sufticient fluid and food it would eat and drink 
continuously, and in consequence of this it would urinate at short 
intervals and vet diarrhcea. The amount of fluid and food had to be 
therefore restricted 

The animal was very sensitive to sounds and turned the head even 
at the snapping of a finger-nail It always started to move and mew 
when the door was ope ned. She did not recognize objects by vision, 
but exposure to light caused contraction of the pupils and blinking of 
the eyelids. In several experiments we had the impression that she 


followed with her eyes and head the examiner when he moved. This 


suggests that perhaps movements were perceived by vision, but of this 
was able to hear 





we cannot be certain as the anima 

Kleopatra could produce a varied scale of sounds, from the pitiful 
mewing which occurred every time the door was opened, to furious 
crying, hissing and spitting which she produced in disagreeable situa- 
tions. It is of special interest that she showed different moods In 
general she was gentle, but during two periods, each lasting several 
days, she was very excitable and reacted with definite signs of anger to 
every stimulus. During the first period nematodes were found in the 
stools and after they were eliminated the excitability disappeared. 


During the second period the animal suffered from mange 
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The animal had a tendency to stereotyped motor performances, as 
eating and cl o her fur During these she was so much occupied 


that she reacted much less to external stimuli than usual 


Kt IRD F ACTIVITY ¢ CHI r witHout NrEOCcORT! 


red the anima act y by means of a special apparatr 
of the usual wire observation cages (about one metre 
uspended by steel springs and the movements of 
‘orded on a kymograph The cage was placed 
ted and cleaned only once a day Urine 
Observations were made for pe riods o 
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One of the records, extending over three days, is reproduced in fig 
[hese tracings show the tremendous activity of the animal, which is 
particularly striking when compared with that of a normal cat observed 


under the ‘onditio fio. The normal cat was relatively 


\ \ 
\ 
\ 19.1 27 Thers«'* RetBe 


juiet ; about every two hours it walked around a little, but soon settled 
down again. Kleopatra, however, was always on the move by day 


during the night she was quieter, but still was more restless than thi 
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normal cat. The striking difference in her behaviour during day and 
night cannot have been due to the daylight, as this was excluded from 
the room. The only changes between day and night were the noises 
from outside. As a matter of fact the tracings of the animal’s activity 
corresponded to the activity of the college, which was greatest between 
9 a.m. and 6 p.m., when footsteps, voices in neighbouring laboratories, 
the opening and closing of doors, \c., were constantly audible. We 
conclude that noises had a very important influence on the animal's 
motor activity. 

On the two occasions when the animal was excitable and ill its 
behaviour was different. Fig. 5 shows a record of two days while it 
suffered from mange. The tracings by day differed little from those 


usually obtained, but she rarely rested by night, in fact between 


IZam épm {2p 


Neha 


ce ne ‘f 


it KY 26 
6am 


, 
2am 6pm 


Saco ima We be 
ATA ‘dhe ”) Y," \- 


12. x26 


Fia. 5. 


midnight and 6 a.m., when she was usually quietest, the record re- 
sembles closely a day-time tracing. This was probably due to the 
unpleasant stimuli excited by the mange and the gastro-intestinal 
parasites. 

We tried to determine whether light or darkness had any influence 
on the animal’s behaviour. The cat was usually in complete darkness 
while in the observation cage, but one day the room was illuminated by 
a 100-candle bulb. On another occasion the room was dark during the 
day and lit up at night. Finally, we tried to see if the animal reacted 
when the light was turned on and off. None of these experiments 
caused any significant change in the animal’s behaviour. 


STUDIES ON RovraTIONAL NYSTAGMUS AND AFTER-NYSTAGMUS IN THI 
ANIMAL WITHOUT NEOCORTEX. 


Nystagmus during rotation has been studied by direct observations 
in man (Barany), but its control by animal experiments has been com- 
paratively neglected. One of the reasons for this is the technical 
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difficulty of observation during rotation ; another is the interference by 
optical influences, which can excite nystagmus by mere rotation of the 
visual field. Recent work by Stenvers and Holmes indicates that this 
optical nystagmus depends on cortical reflexes. Therefore it seemed 
that an animal without cortex ought to be an interesting subject for the 
investigation of nystagmus during rotation. There is the further advan- 
tage that in such an animal the complicated “ voluntary’ reactions of 
the cortex do not disturb the observations 

To compare nystagmus during and after rotation we built a special 
rotating wheel on which the cat could be fixed in any position. An 
arrangement of three mirrors made it possible to keep the eyes of the 
animal, which were illuminated by an electric lamp, under observation 
while the wheel was rotating. ‘The wheel was moved by hand, and 
regulated by the beats of a metronome, so as to assure a fairly constant 
Spe ed. 

In testing the reactions of the labyrinths different factors have to be 
considered 

|) The “speed of the rotation” is expressed by the “ rotation 
juotient This is the number of rotations per minute if the rotations 
were continued indefinitely. 

2) *‘ Acceleration,” which means alteration of speed during a unit 
of time. This comes into play at the start and at the stop of the 
rotation. Unfortunately we were not able to measure it, but we have 
assumed that both the start acceleration and the stop acceleration in- 
crease proportionally with the speed of rotation. There ought to be 
no acceleration between, but there can be little doubt that some of the 
irregularities in our observations were due to changes in the rate of rota- 
tion. Exact experiments would require that accelerations could be 
controlled and recorded mechanically 

One effect of the rotation is a nystagmus which starts after a short 
latent period; the first few jerks are small and quick, then they become 


large in amplitude and equal, and finally the nystagmus gradually dis- 


appears, the individual jerks occurring at longer and longer intervals. 


The latency of the nystagmus can be observed especially when rotation 
is stopped, as then a jerk in the direction of the rotational nystagmus 
may be observed before nystagmus in the opposite direction develops. 
As the nystagmus fades out slowly, its duration in seconds is not an 
accurate measure of its intensity. The number of the nystagmus jerks 
is a better criterion. There may be, for instance, fifty jerks while a 
control may have fifty-one jerks, but the last jerk may come ten seconds 
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It is only after three or four revolutions at least that the numbers 
of jerks of rotational nystagmus and after-nystagmus depend essentially 
on the speed of rotation. 

ROTATION Jo 
THE LEFT 
Number eof 
20 Nyslag mus 
Seras 


te? 
Wysla DS P70 SS 


& 


Within a certain range the nystagmus corresponds, therefore, to the 


amount of rotation in space; beyond this range it behaves differently 


If the acceleration is too small the stimuli it excites are below the 
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threshold of the labyrinth. When the amount of rotation is increased, 
acceleration is the chief determinant of the number of jerks, and the 
labyrinth no longer reacts to the rotation alone These facts are 
mportant because the amount of rotation that excites a reaction is 
within the range which occurs commonly during the natural move- 
ments of the animal. The reactions to acceleration, beyond this range, 
are reactions to non-physiological stimuli. They may be useful for the 
otologist, but they are a disadvantage to the animal. ‘This statement 
of course holds good for rotational nystagmus only ; it is obvious that the 
maintenance of equilibrium needs physiological reflexes to acceleration 

These observations corroborate entirely the earlier observations of 
Mach |10), Breuer |3}, Brown |5|, Barany |1|, Masuda [13], and 
others on intact man and animals. ‘They prove that the forebrain is 
unnecessary for all those features of rotatory nystagmus and after- 
nystagmus which have been described. 

Our observations add nothing new to the theory of the functions of 
the labyrinth. They are compatible both with the older theory of 
Lreuer |3| and Brown | 5), that the labyrinthine reactions correspond to 
1 real movement of the endolymph: and with the more recent theor) 
of Mach (10) and Bardny | 1), that the cupula of the labyrinth reacts 
only to acceleration, and that this reaction excites a mechanism in the 
nervous system which causes the nystagmus, and which can be inhibited 
by an impulse of the opposite direction if it appears before the mechanism 
has completely discharged 

The fact that rotational nystagmus, within certain limits, represents 
a reaction to the amount of rotation seems of special importance 
During rotation these movements of the eyes dissect the panorama into 
a series of pictures, each of which is exposed to the retina for a moment: 
We know that the retina reacts for a certain time to every beam 
of light, so each picture must be fixed long enough to avoid confusion 
with the after-excitation of earlier images and with the excitation of the 
next. The gap between the separate pictures is compensated by the 
fusion of a series of images exposed one after another into the perception 
of *“‘movement,” the principle on which cinematography depends 
Without nystagmus the objects could not be fixed long enough to leave 
a sharp picture on the retina; vision would be indistinct and points 
would appear as lines whenever we rotated 

Our experiments seem to suggest that the number of pictures into 


which the panorama is divided during rotation does not vary much at 


different speeds. ‘The teleological aspect of the problem allows one to 
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predict that this will not be true with greater speeds of movement 


There is an*‘ upper limit” of the latency of the nystagmus jerk adapted 


to the duration of the after-discharge of the retina If the interval 
becomes shorter than this we would vet double and ti ple pictures of 
moving objects, just as one does when moving objects are illuminated 
with a spark. This, as a matter « ac is to happen under 


pathological conditions 
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ELECTRICAL EXxctrtATION OF THE REMAINING BRAIN 
(MakcH 18, 1927). 


The animal received 0°45 gr. of bulbocapnine hydrochloride sub- 
cutaneously ; later in the course of the operation 0°04 gr. was given ; 
the scalp was infiltrated with | per cent. novocain solution and the skin 
was cut in an X-shaped incision. The temporal muscles were separated 
easily on both sides from a dura-like connective tissue membrane which 





ND 
Fic. 9.—-Appearance of the skull and of the brain at the first stage of the psy A, 
arachnoidal cyst B, arch of bone D!, the dura which has been reflected back. D, dura 


in place as exposed. M, muscle which has been dissected from the skull. 


was adherent to the longitudinal bridge of bone which was left at the 
former operations; it was dissected from this bridge. After this a 
transparent cystic mass which contained fluid appeared on both sides of 
the bridge. This apparently consisted of dilated arachnoidal spaces 
filled with cerebrospinal fluid. Nervous tissue could be seen in the floo1 
of these cysts. The dura was lightly attached to the walls of the cysts, 
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but could be separated from them (fig. 9). The bridge of bone was then 
removed, and below it a thick band of connective tissue, which corres- 
ponded to the sagittal sinus and falx, was found. This band was dis- 
sected at the frontal end, and carefully reflected towards the occipital 
bone. The cysts on both sides collapsed owing to small punctures in 
the arachnoid. The arachnoidal tissue was incised and this exposed two 
huge cavities with flat walls. The last part of the operation had to be 
performed under ether anesthesia, as the cat became very restless when- 
ever the dura-like membrane was touched. The entire operation lasted 
an hour and a half 





} 10 (Compare with fig 11 These drawings of the cysts show the areas whicl 


were stimulated and later identified by microscopical examination 


A sponge soaked with saline was placed in each of the open cysts 
Between noon and 2.30 p.m. the animal gradually recovered ; at 2.30 
she was able to walk fairly well. She was hung in a towel in which 
holes had been cut for the four extremities; the electrical stimulation 
was then begun Periodic motor discharges were observed, independent 
of electrical excitation; these were accompanied by dilatation of the 
pupils and acceleration of the respiratory rhythm. Tremors also 


appeared spontaneously from time to time 














$70 ORIGINAL ARTICLES AND CLINICAL CASES 
hea to kh rica Stimeu compare fig. 10 


2.45 ng in the towel. Making slow 


all four legs ead tur 


claws 








vith her lorepaws expanded on £ 
respiration rapid, 48 

2.29 pn Wound is opened Removal o cottor 1" 
Alternating movements ot forelegs. 

2.314 p.m.—-Stimulation of posterior part o IS \ f 
lO @ distance i ¢ : \lternating movements relegs 
xtension of right leg. 

2.33 p.m Stir ted i nothing ne 

34 p.m Sti lated w coils 7 em t eact 

35 p.m Stimulated be ~ uC it | 

36 }.1 st ulated nte t pr 1 no < ul 

Later tonic rea ! irning head to n 

40 p.m Point | winkin vements both per lids 
elt . short time after stimulatior 

42 p.m P l nie tut ne ! 

2.424 ».m.—Point | nl of both upper lids l as 
onie turning head g i n epping of forelegs 

2.45 pon Stimulated faln Point | ! oth upne 1 

2.44 p.m Stimulated agair Pou l s bot pper lids 

2.48 p.m Stimulated Poh 2 (9 en ! nterio urt 
esial wall of right cyst aee} t rapid bre hit 

2.49 p.n Same 

2.90 p.m Stimulated Point 2 (13 e@ ! rea n exce n 
rele 

952 pa st ed Point 2 LO en 

2°53 p.m Sti lated Point 2 (9e su fie i pid 
ina ! this contit ead Vv sec 1d te stln | t I 

54 }).m rt ilat I epeated ee} es} t 

2.56 p.n » ilation repeated nereased res} n and 
ovement 

9.57 ).m Stimulation Point 3 (9 « ! nteric end 
Hleet 

) 57 At it { Pon ; y « ‘ y 
ettect 

On handling head afterwards using chit arked tre f 
Legs 

2.59 p.m Stimulation « Point 3 (9 en the right leg twice 
ose-step movements. More movements hall nut el . 

i. | p.m, Touching head to sponge out cyst creased resp 

3.15 p.m.—Stimulation of Point 2; rapid respiration 

3.22 p.m Stimulation of anterior end of mes ull ; » effect 

3.32 p.m.—Stimulation (9 em.) of anterior end of lateral wall 


novements of forelegs and more rapid breathing. 


vement 


eft 
} 
Spec ih) 
t t Tec 
‘ 
l¢ 
\ 
\ 
, ; 
ternating 


CL 


3 5 p 


3.6 p.m 
3.64 p.n 


1 
In) 


9° 
o./ p.u 
S lmmed 
,.5 p.m 
ht 
ie) } 
nit oO 
\fter ef 
_ 
pi} Pp. 
vel nt 
6.15 
e fect 
) { 
14 } 
16 | 
» 14 , 


= 
) 
er — 8 me 
2 ~ ? 
a } 
noe 
ng 
2 7) 
2 
$22 pul 
! 
{ 
24 I 
el 
20 |] 
>» OV 
24 
20 | 
xCcLS in 
n ’ 
pepat 
9 971 
rol | 
20 
ou 
Coils ag 
, » 
ID 
Ino n 
348 p 
345 p 
,) 
miaine 
RAIN— 


IN 


NICAL STUDIES ON TWO 


Repeated, same results 
head 


Further raising of head, 


Raising without sti 


CATS WITHOUT NEOCORTEX 


mulation causes a few movements. 


same result. 


171 


] 


of anterior part of mesial wall; movements of fore- 


St ilatio Point 1; winked once; tonie turning of head to 
Stimula n repeated no winking, but moving of legs and 
id t alt 
( ort ning movements of legs than before stimulation 
ot ilat } — P t l a « several t es aiternating 
le l tu d to ri right hindleg moved ew times 
Stimulation Point 2 for 25 se increased respiration 
St Point 2 twice in succession; no effect 
vil llation otf ante part oO mesial wall f 15 see no 
st fol ) Poi { sught winking o! eves 
s e. rel ited 5-4 t es Suine es lts After etlects Spi Stic 
! no t ! ead marked walk movements ol 
he) | o! sam esul 5 le the cu ent is Oo \ fte 
rt ulat ( ’0 { I J C noth \ft etlect 
nts s legs as | s nose; cried 
St yn same ud respiration 
cvs ened al rl O ( sed wil } of cotton-wool 
t LWSs ea left mol 
Si tion of Point 1 behind posterior wall of eyst (9 1 
head turned t 
Stl sipme ! er ( eu Cl ts 
st on of Point 2 (9 e i ted on floor ol 
»\ ents left facial con u ns puckerl nose 
Sti tlon s é prey is movemée S repeated After 
} lc attack ! f » left 1) ! vement va 
tor I l out 
Cc st 12 « 
Qt , no nterior 1 of bur epaw flexed 
st oO I poster! part t bundle no elle 
ito v <¢ 
ot uf n | anterior pal uncle lie] ng and movements 
Stimulation of posterior part ; licking in midline. 
Stimul on of anterior part oveme! of nose tongue out 
\fte tect became sleepy 











472 ORIGINAL ARTICLES AND 


CLINICAL 


CASES 


3.36 p.m.—Stimulation repeated ; left lip moved first and 


3.37 p.m.—Stimulation in angle between anterior wall and floor of cyst: 


no effect on legs; respiration a little more rapid. 


3.41 p.m.—Stimulation of Point 3; © 
both eyes moved down. 

3.414 p.m.—Stimulation repeated. 

3 p.m.—Repeated. 

3.47 p.m.—Stimulation of Point 4 in roo 
jerking of eyes) 

3.49 p.m.—Stimulation of Point 5 (me 
animal absolutely quiet. After-etfects: few 
to left ; stepping a little 

3.51 p.m.—Stimulation repeated; ste, 
dilated 


3.52 p.m.—Stimulation repeated; turns 





3°53 p.m.—Stimulation repeated \fter 
elevation of head. 


3.54 p.m.—Stimulation of Point 6 (latera 


left side of face ; left eve winked (at this px 
increased respiratory rate 
3.544 p.m.—Stimulation repeated; san 


movements. 


3.56 p.m.—Stimulation of Point 7 (between 5 and ¢ very ra 
with nostrils moving 

3.58 p.m.—Stimulation repeated \fterwards: breathi 
dilatation of nostrils 

3.593 p.m Stimulation of Point 8 (anterior lateral wal 
wards : running movements 

4.1 p.m.—Stimulation same 

1.2 p.m.—Stimulation of Point 6; contraction of iscle 
face. 

1.4 p.m Stimulation of Point 5; a few jerks both eves 

1.5 p.m Repeated Results same 

1.54 p.m Repeated Movements of head and eyes to I 
Afterwards running movements and head t ned fron } ] 

4.7 p.m.—Stimulation of Point 5 twic eyes jerked 

Stimulation of Point 5 twice eves jerked to le 

running movements and cried once. 

1.9} p.m.—Stimulation same; eyes jerk downwards 

4.124 p.m. Stimulation of Point 6 no etlect 

1.134 p.m.—Stimulation of lateral part of Point 1; no etfe 

1.15 p.m.—Stimulation of Point 7; no effect 

1.163 p.m.—Stimulation of Point 2 eft skers move 
whiskers changed a little. Afterwards: constriction hoth 


rigid 


} 


led once 


f of evs 


no effect (perhaps slight 
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Repeated with same results. 
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1.172 p.m.—Stimulation repeated; champing; tongue moved in and out 
] 
i 


line; whiskers moved. Afterwards: quite rigid 


hietu nqgto R ght ¢ 
12149 p.n Stimulation of Point 1; no results 
1.215 p. Repeated. Winking 

Re pe ited Winked with left eve. 


Repeated No result 


4.224 } Stimulation of Point 2; increase in rate of respiration 

1.25 p.n Stimulation of Point 2 marked increase of re spl 

1.26 p.n Stimulation same Not much change. 

964 p.l Stimulation same Not much change \fterwards strong 
running move nts 

1.273 par otimulation repeated No result 

Re ) Left ¢ 

1.364 S ilation I 2 hiskers moved ; lickin champing 
, p ie 

$35 sti llatlo Point 2 (inereased  ¢ el ( ump 
lick \ vard lickir head turned to left 

t.40 7 5 ] S ( ( my} na CcKIing ‘> I ke ith 


} 
} 


In studying this protocol one must take into consideration the fact 
that periodic discharges of movements took place, a typical phenomenon 
in cats without the forebrain when they are suspended, as Schalten- 
brand and Girndt |17| have shown These movements may hav 
started by chance, or as the after-effect of electrical stimulation of any 
point, so they cannot be considered as a definite effect T witching of 
the eyelids and of the face could be elicited behind the right cornu 
Ammonis; it is doubtful if these were of reflex origin (due to trigeminal 
irritation) or a result of spread of the electric current to the base 
of the skull The animal had also a tendency to rotate its head 
more frequently to the right while we were working on the left sid 
of the brain 

Definite effects could be obtained from “ Point 2” on the left 
side, which lay over a medullated bundle running to the midline. 


When this bundle was stimulated the nose was puckered, the 
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whiskers moved, the animal made biting, licking and swallowing 
movements, and stronger stimulation excited epileptic attacks. Another 
area from which definite effects could be obtained was “ Point 2,” 
on the velum medullare of the right ventricle. Excitation of this point 
was twice followed by evacuation of the bladder, and repeatedly by 
irregular changes of the respiratory rhythm 

At the end of the experiment the animal was able to stand and 


to walk ; she was unsteady, however, and more tremulous than usual. 






NECROPSY. 





When the experiments were completed the animal was anwsthetized w 
ether ind was bled from the femoral arteries While the heart was sti 
beating the carotids were injected with formalin 

The spinal cord was removed within the dura and left attached to the 


nedulla oblongata. The head was then severed trom the atlas. Sponges 


souked in formalin were introduced into the cysts, and the head and spin 
cord were put into formalin 

On March 20 the bone was removed irom arot nd t e brain The pieces ot 
muscle which had been inserted at the operations were densely adherent to 


the dura, and between them and the cortex there was a reddish mass of jelly 


+ + 


like consistency The brain was removed easily without damage. The middle 


ears and labyrinths appeared normal to the naked eye. 


Description of the brain (fig. 11) Some cortex had been left, including on 
the left side the gyrus proreus, most of the lobus piriformis and a small part 
of the gyrus fornicatus; and on the right the gyrus proreus, the entire lobus 
piriformis and the edges of the gyrus ectosylvius and gyrus fornicatus. The 


cornu Ammonis was visible on both sides. On the left side the choroid plexus 
could be recognized. The anterior and posterior horns of the lateral ventricles 


were represented by large cavities The stimulation experiments had been 


made in the anterior horn of each ventricle. On trying to lift up some over- 
hanging tissue from the posterior end of the left anterior horn, the brain 
was torn slightly The right olfactory bulb had been damaged during 


dissection. 


Atter being hardened in formalin and aleohol the brain was embedded in 


celloidin and cut in serial sections. Every fourth section was stained by 
Nissl’s method, and every other fourth section by Weigert’s method The 
serial sections, which were made by al inexper enced technician, were not 
perfect, but were sufficiently good for the study of the brain. The sections 
and the photographs do not bear their serial numbers, but the co responding 


Nissl and Weigert sections always bear the same number. 


MICROSCOPICAL EXAMINATION OF THE BRAIN 


The first sections pass through the olfactory bulbs and the frontal poles 


of the brain. The olfactory bulbs are well preserved, but there are central 
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left. The white matter is necrotic and contains caviti 


medial and the lateral parts of the cortex 


sponds approximately to plates 1 


slides With the exception ol a tew 


In both hemispheres the operation has entirely des 


Section 60, Niss| stain, shows the bi iin a little 


\ necrotic mass of fibres on bi 


the commissural radiation from the corpus callosun 


ion ot the gyrus rostralis above 


Che olfactory tract, which has unite 


] 4 f } 
remains in the depth of the suict 


des. On the left side a small p 


and 2 of Winkler ar 


arcuate fibres (fig. 


nternal capsi les. 





te 


Potter's monograph A good deal of cortex remains in the frontal lobes of hoth 
sides, especially in the gyrus proreus and gyrus genualis fig. 12 Nissl stain rhe 
operative incision followed the sulcus Sylvii and the sulcus eruciatus, leavir 

only a small part of the gyrus sigmoideus anterio! The cortical cells are well 
preserved, and a few pyramidal cells can be recognized on both sides. Thi 
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Section 78 passes through the necrotic genu of the corpus callosum (fig. 14, 
G. c.c.), which is collapsed and folded: below it a dark line of cells on both 
sides represents the nucleus medullw terminalis. On the right side the pole 
iO 
-~ ; 
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“ . 
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the necrotic gyrus orbitalis. The anterior end of the striatum is preserved to 
a great extent on the right side, but on the left the caudate only can be 
recognized. The colliculum striati (Co/.) is well developed on the right. 
Section 98 (fig. 15, Weigert: and fig. 16, Nissl) shows the radiation of the 
olfactory medulla forming the anterior part of the anterior commissure. An 
increasing number of medullated fibres is seen in the right internal capsule 
they apparently radiate from the well preserved striatum and also from the 
posterior part of the gyrus orbitalis, which is also preserved. The striatum is 


bordered by a line of necrosis on both sides. The ganglia olfactoria Luysii are 





well developed. The septum and the striata contain old organized tissue and 
fresh hemorrhages, the latter apparently due to mechanical irritation during 
the electrical stimulation. There is a symmetrical nucleus situated in thx 
radiatio olfactoria medialis on both sides which is not mentioned in Winkle: 


and Potter's “Atlas,” but can be found in the normal cat series which has been 
used for comparison (fig. 16). Above the right nucleus, on the velum medulla, 
are a few spots of indian ink, representing Point 2” (see fig. 15, “2 
Stimulation of this point gave rise to urination and changes in the respiratory 
rhythm. 

Section 113 (fig. 17) shows a considerable increase in the radiatio 


striothalamica (FR. Str. th.), in the right internal capsule and in the anterior 
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CV. caud.) is less 


appears. The gyri fornicati (G. forn.) and corpus callosum (Corp. Call.) are 


seen above, and below tlie fibre rhinencephales mammillares (/’.R.W.) and the 


tractus olfactorius 


anterior (G@. Si 


Sections 119 to 137 contain the well-developed anterior commissure. In 


all these sections son 
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) on both sides. On the left side, where the caudate 


Corp. Call. was G. Forn 


f.). On the extreme right is the gyrus Sylvius 


indian ink can be seen on the floor of the left ventricle 


commissure ; it corresponds to Point 2,” from which 
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licking and swallowing movements, puckering of the nose and epileptic attacks 
could be obtained by a faradic stimulation. 

In section 134 (fig. 18, Weigert) the anterior commissure divides the speci 
men into an upper and a lower part. The upper part consists of the anterion 


end of the fornix, which still contains some fibres, and e caudate nuclei 


Laterally the internal capsule (( joins the anterior commissure Below the 
anterior commissure there is a large open space, the hydrocephalic third 
ventricle (J. J//.) The globus pallidus and the anterior end of the nucleus 
amygdale can be seen. As in all sections, the right hemisphere etter pre 
served than the left and sti > 1! the tract factor P4 mall 
portion of gyrus Sylvius an 


on the left side. The optie nerves appear at the base 


Fic. 19. 


In sections 137-143 the choroid plexus is seen above the fornix. No part of 


the gyrus fornicatus remains. Below the anterior commissure the prethalamic 
nuclei can be seen; the nucleus filiformis is almost completely degenerated on 
the right side but is well preserved on the left The contrast is especially 
marked in section 143 The first cells of the ganglion basale opticum 
appear. 

Section 158 fig 19, W eigert shows the nuclei caudati very well, especially 
in the W eigert preparations The left nucleus is collapsed ind has assumed a 
semilunar appearance owing to the deformation of the hemisphere. 
sganglion habenulie can be recognized The chiasma i sut across and the 
optic tract enters the brain on both sides. The lateral and medial nuclei of 
the thalami are atrophic, but this is more evident in re po ior sections. 


The left thalamus is affected more severely than the righ Jni ft > sht side 


gl 
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Sdale, put umen and pallidum can he recogznized on 
deformed and the claustrum is absent. On the 


IcLudes 


e frontal end of the gyrus Sylvius posterior and 
ot gyrus Sylvius anterior; on the left side only b part 
IS The medullated fibres on t e upper surtace 
itary gland and the anterior pa 1 the 
il geniculate body The thalami are united by the massa 
termedia. Tl isciculus fornicis and the bundle of Vieq d’Azyr can be seen 


on both l¢ The 1ucleus reuniens still contains a number of cells, and a 


Fic. 20 


sroups of cells remain which might correspond to Ve a The nuclei 


filiformes are equally developed on the two sides. 


Section 193. Thethalami are separated again, the right i preserved 


than the left. The anterior end of each cornu Ammonis appeurs, and the left 


+ + +} , } + ] " , ] 
yotie tra nters he lateral geniculate body. The poster horns of the 
ventricles a \ hydrocephalic, and that of the left Is open la erally. 


20) shows Mevynert’s tracts descending towards the base 


The fasciculi of Vieq d’Azyr (V.d.a.) enters the mammillary 
bodies The pyram dal tracts are con pletely degenerated in the pedunculi 
cerebri The fibres of the substanti: gra and the other parts of the hypo 

well preserved The left corpus geniculatum medialis can be 

The left fimbria is present, and the alveus (A is Visible in each 


1. Only a few cells remain in the lateral geniculate body 
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(G.g.l.). The nucleus parependymalis is well developed on both sides. The 
rest of the thalamus is degenerated and contains only a few cells, most of them 
grouped around Meynert’s tract. 

Sections 215-224 cut across the aqueduct of Sylvius and the anterior end 
of the posterior commissure. The optic tract enters the lateral geniculat: 
body on the right side. The fibres of the pedunculus corporis mammillaris 
can be recognized. The pulvinar and the nucleus posterior thalami 
completely degenerated. 

Section 222 (fig. 21) shows the extent of the cortex which has been pre 
served ; with the exception of the cornu Ammonis only the lobus piriformis 


remains. The structure of the different cell layers is the same on both sides 


N.ru. 





wo. rhin. post 


On the left side the cortex ends approximately between fields 28 and 35 (see 


Winkler and Petter). On the right side a part of the gyrus Sylvius posterio 
| 

containing part of area 35, is preserved. The third nerve (NV. J/J) is cut 

cross. The lateral geniculate body contains only glia. The medial geniculate 


body ean now be recognized on both sides, but it contains only a few scattered 


cells. The optic radiations are completely degenerated A good many cells 
remain in the region of the nucleus posterior thalamiand inthe pulvinar. The 
groups ol cells around Meynert’s tracts are well preserved. In section 224 


Meynert’s tracts are seen between the oculomotor nerves (see fig. 22 


In section 235 


the red nucleus (VY. ru.) and the substantia nigra appeat 
normal. The medial geniculate body has disappeared on both sides. The 
brachium of the right posterior quadrigeminal body is severely degenerated, 


Neither peduncle contains medullated fibres, and the left is shrunken more thar 
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the right. Each cornu Ammonis contains a thin layer of medullated fibre 
The lobus piriformis is still preserved. 
Section 264 (fig. 23, Nissl) shows more cortex than the previous ones. 


Thé area 29 of the gyrus fornicatus is well preserved on both sides; some 
necrotic tissue from the adjoining areas is visible on top of it on the left 
side. 

In Section 273 the chief abnormal feature is the degeneration of the 
brachium of the right posterior quadrigeminal body which seems to be due ti 


+ 


a small area of necrosis in the lateral aspect of the quadrigeminal body. TI 
necrosis can be recognized still better in section 286 

Section 278 shows even more cortex preserved. On the left side is the 
sulcus splenialis, a small piece of the gyrus splenialis posterior and the gyrus 
splenialis. The cortex covering this is not of the structure of area 17, but fron 
its position must correspond to it. No medullated fibres remain in this 
region. 


In sections across the pons and the medulla the pyramidal tracts 


completely degenerated. 


SUMMARY OF THE ANATOMICAL FINDINGS. 


More of the right side of the brain remained than of the left. Small 
portions of the convolutions which border the rhinencephalon were 
preserved on the right side, while on the left the operative incision 
followed almost exactly the sulcus presylvius, the sulcus rhinicus anterior 
and the sulcus rhinicus posterior, so that even the lobus piriformis was 
removed and the olfactory tract was damaged. ‘The subcortical ganglia 
were well preserved on the right side, but on the le ft the head of the 
caudate nucleus and the putamen were injured, and the claustrum was 
almost completely destroyed. The nucleus amygdala was intact on the 
right, and a considerable part of it remained on the left 

Some of the neocortex was preserved, chiefly in the frontal lobes 


On both sides the gyrus proreus, the gyrus genualis and parts of the 





gyrus sigmoideus anterior and gyrus presylvius remained. The 
anatomical examination showed, however, that with the exception of 
the gyrus proreus and gyrus genualis this neocortex must have been 
functionless, as its medullary layer was necrotic and the operative 
incision passed so far frontally that all the pyramidal fibres running 
around the ventricle were destroyed. On following the serial sections 
backwards the neocortex rapidly diminished, and when the genu of the 
corpus callosum was reached only a small piece of the gyrus rostralis 
was left. The genu, which is the only part of the corpus callosum which 


remained, was necrotic. 
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It is interesting that there were a number of myelinated fibres in 
each internal capsule, especially in the right. The study of the serial 
sections shows that these fibres were extrapyramidal, connecting the 
head of the caudate nucleus and the putamen with the lower parts of 
the basal ganglia. They correspond to the well-known radiatio 
striothalamica described by Rothmann |16]|, Dresel and Rothmann, 
Brouwer |4), Ferraro |7 |, and Karplus and Kreid! |9| in their decorti- 
cated animals. A small number of fibres in the right internal capsule 
may represent a radiation from the edge of neocortex which remained 
along the right rhinencephalon. That the internal capsule contained 
no pyramidal fibres was evident from examination of the mesencephalon, 
as here both peduncles are completely degenerated. 

A good deal of cortex remained in the occipital poles. Area 29 
(gyrus splenialis posterior) was well preserved, and small portions of 


the neighbouring cortex (areas 17 and 18) persisted on the left side, 


but they had lost their typical structure. Area 29 was _ probably 
functional as it was connected with the still medullated alveus A 
study of the serial sections shows complete absence of the optic 


radiations, so the small remnant of the visual area (areas 17 and 18 
cannot have had any fibre connections with the lateral geniculate 
body. 

In places the injury was asymmetrical : for instance, the left nucleus 
filiformis was degenerated, while the right was well preserved. As the 
third ventricle was opened widely during the second operation, it is not 
impossible that this nucleus was damaged mechanically. A _ similar 
lesion to the right posterior quadrigeminal body probably explains the 
degeneration of the right posterior brachium. 

While the hypothalamus seemed to be in a good state of preserva- 
tion, the thalamus had undergone severe degeneration. ‘T'he study of 
this series of sections confirms fully the findings of v. Monakow | 14 
Nissl |15|, Brouwer |4}, and others. The anterior and lateral parts 
of the thalamus were most severely affected, only the nucleus reuniens, 
the nucleus habenule, the nucleus parependymalis and the tract of 
Meynert escaped. The medial parts of each thalamus were better pre- 
served. Only a few scattered cells remained in the nucleus centralis, 
nucleus posterior and in the pulvinar. The degeneration of the medial 
parts of the thalami was about the same on the twosides. The nucleus 
filiformis had disappeared on the side where the striatum was best 
preserved. ‘The ganglion geniculatum laterale was also degenerated 


and contained only a few cells near the entrance of the optic tract. 
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The great majority of the cells of the ganglion geniculatum mediale had 


disappeared. 

It is important that the thalamus was better preserved on the side 
where the striatum was intact. This indicates that some of its cells 
are connected with the striatum, though most of them are connected 
with the cortex. 

Two of the points which were stimulated electrically could be 
located as they were marked with indianink. On the left side “* Point 2”’ 
lay on the anterior commissure. On the right side “ Point 2” lay on 
the velum medullare anterior, above a comma-shaped nucleus of small 


cells which is found also in a normal cat. 


SUMMARY OF PHYSIOLOGICAL OBSERVAT 


A review of the protocol of the animal “ Kleopatra’ shows that she 
possessed all the functions described by other observers in animals 
after removal of the forebrain, and in addition other functions not 
previously described. These were 

(1) The elaborate mechanism which cats employ to keep their fu 
in £06 1d condition. 

(2) A shaking reflex of the extremities, which was especially active 
during the first days after operation. These shaking movements could 
be regularly elicited by putting the paws into some sticky solution; 
immediately after the operation, though the limbs were weak, this 
reflex was so active that it developed spontaneously as soon as the 
animal placed her feet to the floor. This observation suggests that 
there was something in common between the movements of th: 
partially paralysed limbs and the movement of a limb soiled with 
sticky fluid. 

(3) A state of hyperexcitability. This decorticated animal, in which 
the striatum was almost intact, was in a peculiar restless state for a 
prolonged period, especially when she was irritated by intercurrent 
infections 

(4) Polydipsia, polyuria and polyphagia immediately after the 
second operation. ‘The only anatomical finding which can be brought 
into relation with this observation is the almost complete degenera- 
tion of the nucleus filiformis in the wall of the third ventricle on the 
left side. 

A comparison of the electrical stimulation experiments with the 


anatomical findings gives two new results :— 
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(1) The production of smelling, licking and swallowing movements, 
and of epileptiform fits, by stimulation of the anterior commissure. 

(2) Evacuation of the bladder and a change in respiratory rhythm 
on stimulation of the septum medullare anterior in the region of a 
comma-shaped nucleus. This nucleus consists of small cells; it is 
found in normal cats, but does not appear to have been nreviously 
described. 

The other results of stimulation were indefinite and varied so much 
that it is difficult to attribute any value to them. The two positive 
results are conclusive, for we used bipolar stimulation, the reactions 
were very sharply localized, and the previous operations had produced 
complete degeneration of the radiations from the frontal neocortex. 

A comparison of the behaviour of the thalamus cat and the striatal 
cat is not entirely satisfactory, because the thalamus cat lived for such 
a short time. It points, however, to the conclusion which has already 
been drawn by Dresel and Rothmann |16]| that striatal animals have 
a wider range of motor activity and greater variation of behaviour than 
thalamic animals. ‘The thalamus cat with its permanent, dull circus 
movements gave the impression of an automaton, while the striatal cat, 
even a few days after the operation, displayed a much greater variety of 
speed, direction and modification of gait, and responded more readily to 


auditory and sensory stimuli. 


SUMMARY. 


T'wo cats without neocortex are described clinically and anatomically. 
In the first both cerebral hemispheres were removed anterior to the 
thalamus ; this animal lived for nine days after the second operation. It 
exhibited states of waking and sleep, and when awake it made purposeless 
circus movements. It did not eat spontaneously. 

In the other animal the rhinencephalon and striatum were left 
intact; this animal was kept alive for five months after the second 
operation. Immediately after the second operation it showed much 
more activity and a greater variety of movements and of reactivity than 
the thalamus cat. It reached and ate its food spontaneously, and for a 
time it had polydypsia, polyphagia and polyuria, which were probably 
due to destruction of the right nucleus filiformis. Immediately after 
the operation the animal developed a well-marked shaking reflex of the 
extremities ; this was shown tc be an exaggeration of the normal shaking 
reflex which serves to clean or dry the paws. ‘The animal cleaned its 


fur spontaneously. Its motor activity, when recorded in an “activity 
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cage,” was found to be much greater than that of a normal cat 
This excessive activity was excited by noise, and increased during 
infection by nematodes and mange. 

Rotational nystagmus and after-nystagmus were studied on a rotating 
wheel, and were shown to follow the same rules as in intact animals 
and inman. As long as the speed and the amount of rotation were 
kept within physiological limits, the number of jerks depended chietly 
on the degree of rotation. On longer rotation the after-nystagmus 
assumed the characters of a reaction to acceleration. 

Klectrical stimulation, immediately before the animal was killed, of 
those portions of the brain which remained revealed two points which 
were definitely excitable. The first proved to be the anterior com- 
missure ; stimulation of this produced movements relating to smelling 
and eating, as puckering of the nose, licking, moving the whiskers and 
chewing. The second point lay above a small comma-shaped nucleus 
in the velum medullare ; stimulation of it gave rise to urination and 
changes in the respiratory rhythm. 

The anatomical examination showed that, on the whole, the aim 
of the operations had been attained ; the few portions of the neocortex 
which had been left had no fibre connections with the brain-stem 

The anterior and lateral parts of the thalami had undergone severe 
atrophy. ‘This atrophy was more marked on the left side on which the 
striatum had been damaged 
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Cases of intracerebral aneurysms diagnosed during life must still 
be regarded as rare, although investigators recently have succeeded in 
diagnosing leaking or ruptured aneurysms in many cases. It is there- 
fore worth while to see whether on a somewhat larger material diagnosis 
during life is as impossible as previous investigators (Gull, Beadles, 
Fearnsides, Wichern, among many others) have indicated The 
difficulty appears to have lain in great measure in the fact that the 
possibility of aneurysm (Wichern) had not been thought of and that the 
different pictures of the disease were but little known. Intracranial 
aneurysm is certainly not a common disease, but on the other hand it 
is not a very infrequent one. In most cases aneurysms have a bad 
prognosis, especially when once they have begun to bleed, but on the 
other hand the possibility of effective surgical therapy, once the diagnosis 
is fairly sure, cannot be altogether excluded. It is therefore tempting 
to take up the question on a broader basis, especially since a number 
of questions concerning the wtiology, the pathogeny and the special 
pathological anatomy of intracranial aneurysms are still far from being 
answered 

Some case reports of intracranial aneurysms which have shown 
characteristic pictures by radiograms have appeared recently. These 
cases, to which I can add a new one, seem to open new diagnostic 
possibilities 

Having had occasion to observe personally some cases of aneurysm 
(one of these was diagnosed), I collected from the Department for Nervous 
and Mental Diseases of the Kommunehospital all the cases in which 
intracranial aneurysms had been proved by autopsy in the period from 
1914 to 1929, both years included. As this material was not primarily 
examined with a view to scientific publication, it naturally has defects 


both on clinical and pathologico-anatomical grounds. ‘The histories are 
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often rather summary, as some of the patients were admitted in a state 
of coma, and death occurred shortly after. When an autopsy was made 
aneurysms were not specially sought for, and small aneurysms the size 
of a mustard grain or even larger may well have been overlooked. 
Only a few cases which gave no signs of aneurysm during life were 
found, because autopsies from the other departments of the hospital did 
not include the skull and brain unless symptoms of intracranial disease 
had been present. In several cases autopsy was forbidden by the rela- 
tives of the patient The twenty-three aneurysms collected within 
fifteen years do not therefore express the real frequency of aneurysms. 
Further, all cases where death did not occur must be deducted, i.e., the 
cases discharged from the department. 


HISTORICAL. 


The first known description of intracranial aneurysms originates 
from Biumi in Milan in 1765. In the year 1834 Nebel reported 
thirteen cases, and Stumpf fifteen cases in 1836. In 1852 Brinton was 
able to report forty-nine cases (cited by Fearnsides). Gull in 1859 gave 
a description of the symptomatology of intracranial aneurysms, und has 
concluded that: ** Although we may from the circumstances sometimes 
suspect the presence of aneurysms within the cranium, we have at best 
no symptoms upon which to ground more than a probable diagnosis.” 
Gouguenheim, Lebert, Church, Bartholow, Ponfick, Peacock, [.:ppinger, 
Newton Pitt, Gowers, von Hoffmann, Simmonds and others have in 
later essays, some of which are classic, further widened our knowledge 
of intracranial aneurysms. In 1907 Beadles was able to report 555 
cases, where intracranial aneurysms were found post-mortem, including 
114 cases not published before; he too regarded it as quite impossible 
to diagnose an intracranial aneurysm, except in very rare cases : ‘I will 
eo further and say that, in the vast majority of cases of aneurysms, 
tumour even cannot be diagnosed.” Wichern (1911) was the first who 
emphasized the possibility of diagnosing this disease, because fifteen of 
his twenty-two cases in one way or another had symptoms of previous 
bleeding before the fatal one. Owing to the position which lumbar 
puncture had acquired in the preceding dozen years in the neurological 
clinic, where it was used as a common method of examination, a know- 
ledge of the symptoms of subarachnoid hemorrhage was established, 
especially its frequency (G. E. Schroeder), and it became possible 


to diagnose a ruptured or bleeding aneurysm. Later works of 
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Fearnsides (1916), Symonds (1923), Borchardt (1925), Parker (1926), 
and others gave a clearer basis for this diagnosis, particularly as it was 
shown how often an aneurysm gives rise to hemorrhage, often several 
times, before the fatal severe bleeding takes place; a fact which corre- 
sponded well with the intermittent picture of the disease. Meanwhile 
it must be said to be still difficult to distinguish the bleeding of an 
intracranial aneurysm from other forms of subarachnoid hemorrhage. 


FREQUENCY, AGE INCIDENCE AND POSITION. 


Before discussing the clinical picture of the disease in more detail, 
it is necessary to mention the frequency of cerebral aneurysms, their 
localization, and their relationship to age. Seeing that the smaller 
aneurysms are frequently overlooked at the post-mortem, it is by no 
means an uncommon disease. The frequency is diversely stated because 
of differences in material and technique of examination. ‘The more 
minute the examination of the arteries of the brain the smaller the 
aneurysms one will be able to find, and aneurysms which have caused 
no symptoms during life will more frequently be an accidental discovery 
at autopsy. 

They appear in about one-half to one, or one and a half per cent. of 
all post-mortems, though sometimes the frequency is stated to be less. 
Fearnsides found (in 1916) 44 cases out of 5,432 autopsies in all; Osler 
had previously found aneurysms in 12 cases out of 800 autopsies (cited 
by Fernsides). Newton Pitt had in the years 1869-1889 only found 23 
cases out of 9,000 autopsies. On going through the records of 6,232 
autopsies in which intracranial aneurysms were not suspected, Conway 
found this disease described in 43 cases. Busse had meanwhile by 
careful examination found in not less than 39 cases out of about 400 
autopsies, aneurysmal formations on the anterior communicating artery. 
According to the statements of Bradford and Turnbull aneurysms are 
more frequent on the arteries of the brain than on those of the body, 
whereas the statistics of Crisp (cited by Osler) only show 7 intracranial 
aneurysms out of 501 cases of aneurysm, whereof 137 were on the 
popliteal artery 

In the above statistics, as in the following, only genuine aneurysms, 
or evident saccular or spindle-shaped limited dilatations, are included, 
while wi’e or doubtful dilatations of an artery are as a rule omitted. 
In my material only aneurysms from the size of a pea and larger are to 
be found. Furthermore, the arteriovenous aneurysms on the internal 
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carotid artery in its course through the cavernous sinus have been 


omitted, as, because of the characteristic picture of this disease (pulsat- 
ing exophthalmos) they naturally form an independent clinical entity (a 
classic work by Slomann and a new one by H. Ehlers on this subject 
are to be found in Danish literature). Furthermore, the multiple miliary 
aneurysms on the smallest branches of arteries which Charcot and 
Bouchard postulated as a frequent cause of cerebral haemorrhage have 
been omitted, since their existence and signification are rather disputed, 
and they do not fall into the category of real aneurysms (Pick). 

The true, larger intracranial aneurysms are almost exclusively 
localized on the greater extracerebral arteries, most of all on the arteries 
on the base of the brain near, or forming part of, the circle of Willis 
Aneurysms are seldom found in the brain substance (but note my) 
Case 17) or on the convexity of the brain (Reinhardt). The frequency 
with which the different vessels are attacked is rather differently) 
reported, since with smal! series of cases accidental variations play a 
part. The place of predilection for an aneurysm is a bifurcation of 
one of the great arteries, or the place where smaller branches arise 
specially the origin of a communicating artery), because these places 
anatomically represent the most delicate parts of the wall of the 
artery (Busse). According to Gowers (1893) they are most frequently 
to be found on the middle cerebral artery and thereafter with decreasing 
frequency on the basilar artery, the internal carotid artery, the anterior 
cerebral artery, the posterior communicating artery, the anterior com- 
municating artery, the vertebral artery, the posterior cerebral artery, 
and the inferior cerebellar artery. Von Hoffmann (1894) stated the 
order to be: middle cerebral artery, internal carotid artery, anterior com- 
municating artery, basilar artery, vertebral artery, anterior cerebral 
artery. The frequency of aneurysms on the basilar artery is very 
variously computed. Lebert regards them as rare, while von Hoffmann 
finds them rather often. They are frequently found in my material 
owing perhaps to the fact that it covers an extraordinary large number 
of cases of arterio-sclerotic aneurysms, as these tend especially to be 
located on the large vessels, while the embolic (“ mycotic aneurysms, ” 
Eppinger) are most frequently found in the smaller vessels. 

The 23 aneurysms in my material are grouped in the following way: 
the middle cerebral (the Sylvian fissure artery) 7 cases, the internal 
carotid 7 cases, the basilar artery 5 cases, the anterior cerebral 2 cases, 
the posterior communicating artery 2 cases, the ophthalmic 2 cases, the 


anterior communicating artery 1 case; in total 26 aneurysms in 23 
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individuals, as in one case 2 aneurysms were found, and in another case 
4, in the same patient. In one case multiple dilatations of very arterio- 
sclerotic cerebral arteries were found in the middle line ; 8 aneurysms lay 
on the right side and 13 on the left. Bradford too found aneurysms 
more frequent on the left side. Wichern found the aneurysms on the 
middle cerebral artery more often on the left side. Ebert asserts the 
same with regard to the internal carotid artery and the posterior com- 
municating artery. This has been explained by the fact that the carotid 
artery on the left side arises directly from the aorta. Yet Kerpola 
finds the aneurysms most frequently on the right side. 

The incidence in the two sexes is also differently stated ; according 
to Lebert women are more frequently the sufferers, but Hoffmann men 
In my material are found seventeen women but only six men. The 
incidence too is differently stated; intracranial aneurysms are especially 
to be found between 30 and 60 years of age (Lebert, Krey), but they 
may be found at all ages. 

In Wichern’s series only seventy-one cases out of seventy-five were 
under 50, and only four were more than 60 years old; of the thirty- 
nine cases by Busse ten had not reached 40 years. The cases in my 
material vary from 11 to 75 years, whereof only three were under 30 
years, while ten patients were over 50 and three over 70. In two cases 
the age is not known. Intracranial aneurysms thus most frequently 
give symptoms or involve death in the more advanced age periods, but 
they may occur in younger patients 

The size of the aneurysms vary from those which can just be seen, 
about the size of a mustard grain, to the size of a fist (Reinhardt), which 
no doubt is the largest intracranial aneurysm described. While some 
authors (e.g., Busse) report rather small aneurysms only found by 
systematic investigation of the arteries, other authors describe aneurysms 
of a larger size, e.g., when older post-mortem cases are recorded, as in 
this work. In my series no aneurysm smaller than a pea was included, 
two were as large as a plum (vide fig. 3), while one was of almost the 
size of a chicken-egg (previously published as a case report by Harald 
Mller in 1920). 

There does not seem to be any connection between the size of the 
aneurysms and the localization in the different arteries (vide table) and 
it is more the etiological factor, age and the like, which play their 
part here. Thus in Fearnsides’ series of thirty-four arteriosclerotic 
aneurysms twelve were of the size of a pea and nine of them even 


smaller, while only six were over 6 mm. in diameter, the largest 50 mm. ; 
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of thirteen embolic aneurysms three were of the size of a pea and none 


smaller, the largest was 25 mm. in diameter. 
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The etiology is rather differently stated. In newer works congenital 
anomalies, local diseases in the wall of the artery due to septic emboli in 
ulcerative endocarditis, sepsis, pyemia, universal diseases of the arteries 
such as arteriosclerosis, as well as traumata, are regarded as the most 
essential factors, whilst syphilis is unimportant. This will be dealt with 
later on. Arterial hypertension often co-operates with other factors in 
causing the bursting of the aneurysm. 

We do not know how long a large aneurysm may exist without 
giving symptoms, but judging from the aneurysms accidentally found at 
autopsy, which have not caused marked symptoms, an aneurysm can 
exist for many years. Cases where an aneurysm has given clinical 
symptoms during a series of years have also been reported. One case 
published by Souques had presented symptoms of cerebral tumour for 
fifty-five years before the patient committed suicide at the age of 65, 
but this is a rather exceptional case. Among my cases, one (No. 15) 
had had symptoms for at least thirty-two years and possibly even 
longer. Only in a few cases is it possible exactly to determine when an 
aneurysm is formed, and this in fact only in case of the septic-embolic 
aneurysms (Wichern); in the case of Foster Moore, the aneurysm 
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seems to have developed in the course of twenty-four hours, as a sudden 
blindness on the one eye marked the moment at which it damaged the 
optic nerve. The aneurysm, which came into existence in the course 
of morbus cordis, was diagnosed during life and proved eight weeks 


later post mortem 
SYMPTOMATOLOGY. 


Among the symptoms of intracranial aneurysms one has to distin- 
guish sharply between the symptoms of the original disease such as 
arteriosclerosis, ulcerative endocarditis, sepsis, pyemia, Xc., and the 
symptomatology of the aneurysm itself. In regard to the mycotic 
aneurysms the demonstration of the original disease is of great signifi- 
cance in diagnosis, but in arteriosclerosis the symptoms of this 
disease will often mask those of the aneurysm and render diagnosis 
impossible, as in several of my cases. Among the special symptoms of 
aneurysm one again has to distinguish between: (1) symptoms of 
increased intracranial tension; (2) local and focal symptoms caused 
by pressure or destruction of the nerves of the brain or of the brain- 
tissue or by atrophy of the cranium, &c.; (3) and finally the 
symptoms of beginning leakage or developed rupture, i.e., subarachnoid 
hemorrhage. Further, a single symptom (intracranial bruit) has been 
considered as specific for aneurysm. 

Symptoms ot intracranial hypertension are seldom found in cases of 
aneurysm. Even in the case of Reinhardt where an aneurysm as big 
as a fist had caused considerable destruction of the bones of the cranium, 
there were no symptoms. In septic and syphilitic aneurysms it is very 
difficult to exclude meningitis as the cause of such intracranial hyper- 
tension. Fearnsides did not in any of his other cases find any symptom 
of this. Inthe very rare cases of optic neuritis due to aneurysms which 
are found in the literature, the cause was generally direct pressure of an 
aneurysm in the neighbourhood of the chtasma on one or both optic 
nerves and the consequent circulatory disturbances. In cases of bleed- 
ing from aneurysms symptoms of intracranial hypertension are very 
common, e.g., choked discs, although bleedings into the retinal tissue 
or the optic dises are often to be found and are rather characteristic. 
The cause is direct pressure on the optic nerve, perhaps from a clot, 
with impaired outlet from the central retinal vein (Goulden and Riddoch), 
or infiltration of blood down the sheath of the nerve (Dupuy-Dutemps), 
A frequent and characteristic symptom is headache, often severe and 
on the same side; it is as a rule caused by an incipient rupture. 

The slow rate of growth and the very soft and yielding nature of 
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aneurysms explain the above facts, and also the rarity of focal and 
local symptoms. It is not rare to find, for example, the optic nerv: 
pushed forward and flattened, even imbedded in the wall of the aneurysm, 
without perceptible reduction of sight (as in my Case 9%). Beadles 
found in only sixteen, or 4 per cent., of his aneurysms any sign of 
tumour, and in twenty, or 7 per cent., symptoms which might suggest 
cerebral growths. These local symptoms largely depend on the position, 
size, quality (calcified or not), rate of growth, Xc., of the aneurysm. 

The clinical picture depends on the localization of the aneurysms, 
but common to all is the fact that they sooner or later cause a 
subarachnoid hemorrhage. Lepeated bleedings often occur at intervals 
of years, up to 20 years according to Fearnsides. Wichern found this 
in fifteen out of twenty-two cases, and Fearnsides in about 42 per cent 
of his non-embolic aneurysms, but at the same time no less than ten 
out of forty-four patients were admitted with symptoms of bleeding 
which soon led to death, without there having previously been 
evidences of hemorrhage. 

Some authors (e.g., Borchardt) consider every subarachnoid 
hemorrhage for which no other cause can be shown as due to bleeding 
from an aneurysm, at least if the symptoms are intermittent, or if 
earlier bleedings had occurred. Others, as Guillain, do not mention 
intracranial aneurysms as causing subarachnoid hemorrhage. Comte 
on the other hand gives an instructive description of the pathology 
and symptoms of intracranial aneurysms. 

If we exclude traumatic hemorrhages in which the nature and force 
of the injury will always be the decisive factor, it is the sympto- 
matic and so-called “‘ spontaneous *’ subarachnoid hemorrhages which 
are difficult to separate from aneurysmal bleedings. In several cases 
the subarachnoid hemorrhage may be idiopathic, but certain forms of 
hemorrhagic encephalitis or certain cases of epidemic encephalitis may, 
apart from the subarachnoid hemorrhage, pass without symptonas, or 
with symptoms so“ masked”’ that the diagnosis of the original disease 
is impossible. 

It seems probable that a spontaneous subarachnoid hemorrhage 
is in the great majority of cases caused by aneurysm. The investiga- 
tions of Busse have shown that even small aneurysms may cause a fatal 
hemorrhage, that small aneurysms are far more frequent than previously 
supposed (about 10 per cent. of autopsies) and that these aneurysms are 
only found by very careful investigation. Gull pointed out in 1859 
how difficult it is, post-mortem, to find the aneurysm in a case of 
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bleeding, where it is quite imbedded in blood-clot. As the examinations 
of Busse only comprise the anterior communicating artery, aneurysms 
may be supposed to occur even oftener than stated by him, as the largest 
aneurysms, even the congenital, are not often found in this situation. 

There is, however, an essential difference between aneurysmal 
bleeding and the other forms of subarachnoid hemorrhage in that 
the latter are often (or always?) of venous origin (S. Goldflam), 
originating from the pial veins or plexus, while bleeding from aneurysms 
is an arterial bleeding, though often somewhat modified by thrombosis 
within the aneurysm (Emil John). When rupture threatens, a new 
coagulum may be formed and the picture of the disease takes an inter- 
mittent course, which should make it easier to diagnose. Although 
other forms of subarachnoid hemorrhage may occur several times in 
the same person (Babinski and Jumenti¢) this is exceptional. 

I am, therefore, inclined to suppose that by far the majority of and 
perhaps all the spontaneous subarachnoid hemorrhages which result 
in death are due to aneurysms. I assume that bleeding during several 
days and nights with remittent symptoms is characteristic, although 
more rapid courses or even with sudden death may occur Sub- 
arachnoid hemorrhage occurring several times in the same person, 
or of a remittent type, is most probably due to an aneurysm. That 
the post-mortem performed in the ordinary way does not prove this 
does not exclude the presence of aneurysm 

When a young, previously healthy person is suddenly seized by 
symptoms of a subarachnoid hemorrhage and no organic disease of the 
brain nor a considerable trauma can be shown to be its cause, one must 
always think of a burst aneurysm. ‘The following cases are cited as 


examples of this 


Case 1 \n unmarried woman, aged 23, was admitted to the Department 
or Nervous and Mental Diseases of the Kommunehospital, December 15, 


1920, and died here December 21 1920 She was always of a somewhat 


slender build, f delicate healt! sickly often tired nas had tnzwemia.”” no 
nflamnmation of the lungs, no serofula 


she Was take n suddenly il] on Dec embel L3.and began to ery alo id on account 


of violent headache; she vomited the whole first night, not later She was 
somewhat confused, remained in bed, took very little food. There was no 


convulsion or paralysis, but a fixed upward position of the eyes. No grinding 
of the teeth, stiffness of the neck, nor ery was noted. She dozed, spoke only 


a few words and complained of headache Incontinence of urine occurred 


during the last day and night 
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During her stay here she was drowsy, slow, far-off and distracted, but 
conscious and knew where she was. 

On examination.—She was of slender build. Stiffness of the neek and 
Kernig’s sign were present, but no strabismus. The pupils were small and 
reacted. Knee-jerk, Achilles tendon and plantar reflexes were absent on both 
sides. Otherwise no neurological signs were noted. Rectal temperature was 
38°5° C. on admission, and next morning 38°9° C. Pulse 76 and 80. 

December 20, temperature 39°5 to 39°3° C., pulse 84 to 88. There was 
increasing drowsiness, possibly double vision and facial paresis on the rig 
side, with stiffness of the neck and Kernig’s sign. The tendon reflexes in the 
upper extremities were brisk but were absent in the lower extremities 

On ophthalmoscopic examination, optic neuritis was found in both eyes 
and in the left eye hemorrhages near the dise. 

Lumbai puncture gave a light yellow, blood-stained fluid which contained 
twenty-eight lymphocytes and larger mononuclear cells and about 300 red cells 
per cubic millimetre; globulin was absent, albumin 10 (Bisgaard No bacill 
were found and no growth was obtained on ascites-agar and bouillon 

On December 20 there was no definite paresis of the cranial nerves, but 
slight outward deviation of the right eye. Temperature unaltered, 39°77 C 


Pulse 120. 


On December 21 both optie dises were swolle vith exudates and 
hzmorrhages (optic neuritis). Tke condition otherwise was the same She 


dozed, did not eat and died quietly with increasing hyperthe 

Clinical diagnosis: Meningitis tubercolosa 

December 22 autopsy: On removing the brain abundant blood streamed 
out from the underside of the frontal lobe, where many clots were found 
The blood came from a cavity the size of a plum in the lower side of this part 
the brain. In the middle line of the coagulum and to the left of it an aneurysn 
the size of a cherry was found on the anterior cerebral artery 

The brain was preserved and on section the haemorrhage was shown to be 
situated between the brain and the pia mater, but it did t extend into the 
brain-tissue itself. 

The post-mortem also revealed fibrous myocarditis and bronecho-pneumonia 
in the right lower lobe 

The aneurysm was thought to be congenital (further details on p. 526 


The clinical picture of this case did not indicate more than the 
probability of an aneurysm. 

The symptoms of such an aneurysmal bleeding are those of the sub- 
arachnoid hemorrhage. The intense headache is very characteristic ; 
it is violent, as a rule on both sides, at times of neuralgic form 
(trigeminal irritation), or accompanied by vomiting, dizziness or 
other cerebral (cortical) symptoms; the irritative symptoms as a rule 


obscure the inhibitory. Different clinical pictures include convulsive, 
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hemiplegic, aphasic, meningeal, comatose or purely psychotic forms 
with mental confusion or hallucinations (Flatau). 

The onset may be apoplectiform or more insidious. Before the final 
rupture sets in there may be symptoms of a menacing rupture, as in the 


following case 


Case 2 \ man, aged 26, was admitted to the Department for Nervous 


ind Ment ul Disease Ss ( f the Kommunehospit il on Decembe! 29, 1916, and died 


within twenty-four hours 


It was learned that his family history was negative. From the information 

obtained from his fiancée, he had previously been healthy up to the last two on 

nree weeks betore adn ssion He then took to bed with violent pains in the 

extremities and a very severe constant headache with occasional exacerbations, 

ssociated wit violent vomiting There was no fever or disturbance of 

vision He had not complained of dizziness before the morning of admission 

when he was getting up. At 2 p.m.he had an attack of convulsions in all 

| limbs with biting of the tongue, but without incontinence Since then he had 
| been com se ut at 3 p.n he had another similar attack 

tle LS Imitted here half an hou later, tot uly comatose and very 

exhausted Phe espiration was deep and snoring, about 12 per minute, pulse 

62, Irregul ! soft ectal temperature 366° C He did not move the 

ight extremities, which were more flaccid than the left and showed 

nereased tendo etlexes \ typical Babinski response was present on 

hoth sides The pupils were slightly contracted, equal, and did not react 


No strabismus ol} ptos s The right corneal retlex was absent. The right 


ingle of the mouth drooped He incessantly ground his teetl The tongue 
was bitten in several places. The chest was healthy, the heart sounds 
stant and low, with a somewhat irregular faint systolic murmur, which 
seemed to be loudest at the apex and at the pulmonary area No dullness 


ver the manubrium sterni was found. The abdominal reflexes were absent 
1 the right side Stiffness of the neck and Kernig’s sign were not 
bserved. The ears were normal. The ophthalmoscopic examination showed 
normat col iit OTLsS if it Ls n the i tS { ‘¢ 


The urine obtained by catheter contained albumin tna sugar. A lumbar 


puneture gave bloody spinal fluid whi an out slowly. The Wassermann 
action of both blood and Spl al fluid was negative. 

He became feeble, flaccid and pale: the left pupil was larger than the 

sht and neither reacted to light. He died suddenly two and a half hours 


after admission. 
Clinical diagnosis : Subarachnoid and cerebral haemorrhage; glycosuria. 
Post-mortem: A large hemorrhage in the third ventricle passing down 
into the fourth ventricle and the central canal was revealed; it originated 
from an aneurysm at the base of the right temporal lobe arising from the 


middle cerebral arte: y. 
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Except for a traction diverticulum in the ca@sophagus about 1 cm. deep, 
nothing abnormal, and especially no evidence of syphilis, was found. 


The aneurysm was supposed to be congenital. 


This case seems to be so typical that it undoubtedly could have been 
diagnosed. The picture of the impending rupture was especially character- 
istic and well pronounced. With reference to the differential diagnosis 
it should be remembered that a severe degree of albuminuria occurs in 
subarachnoid hemorrhage (G. Guillain, Cl. Vincent, Schneider, 
Symonds) but quickly disappears. Guillain considers a pronounced 
transitory albuminuria indicative of subarachnoid hemorrhage, whereas 


slight albuminuria has no significance. It is probably due to central 


vasomotor disturbances In my material the albuminuria was never 
intense, but transitory albuminuria occurred. The glycosuria, which 


is frequently seen, is supposed to be of central origin also. Guillain 
also considers a bilateral Babinski retlex as of certain significance in 
the diagnosis of subarachnoid hemorrhage 

When the onset is apoplectiform the differential diagnosis will 
always be difficult as against a cerebral hemorrhage, which secondarily 
bleeds into the subdural space or breaks into the ventricles. There is 
the added difficulty that a hemiplegia frequently occurs with these 
forms of subarachnoid hemorrhage. If the hemiplegia proves to be 
severe and permanent, or if there is pronounced retraction of the head 
and deviation of the eyes, then a deeper injury of the brain is more 
probable (Guillain), but this also may be due to a ruptured aneurysm, 
as in the second of the two following cases 


Case 3.—A married workman, aged 70, was admitted to the Department for 
Nervous and Mental Diseases of the Kommunehospital, May 3, 1921, and 
died here May 5, 1921. 

He had previously enjoyed good health and had never had similar attacks 
before. He had never been absent from his work during more than thirty 
years. Heis said to have been injured immediately before his admission by 
falling over a rail: he fell flat on his face and immediately lost consciousness 
according to an eye witness he walked with a reeling gait before he fell, then 
he stood still, swayed a moment and fell. After that he began vomiting. 

On his admission to the hospital there was a hemiparesis on the right side 
with drooping of the right angle of the mouth. Next day he was in a state of 
coma and did not react; there seemed to be paresis of the right arm, but 
otherwise no focal symptoms. Babinski's sign was absent; the blood-pressure 
was 145 mm. Hg. The urine contained sugar. He died in a state of coma. 
without having regained consciousness, on the afternoon of May 5. 


»)) 


cerebri. Hemiplegia dextra. 


Clinical diagnosis : Hamorrhagia | 
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Post-mortem: No fracture of the cranium was found, but very consider 
ible subpial bleeding. This originated from a ruptured aneurysm, the size of 
i cherry, on the posterior wall of the left carotid artery, at the origin of the 
middle cerebral artery. The blood had reached both the Sylvian fissures, and 
the left Sylvian fissure especially was distended by blood. There was no 
bleeding into the brain tissue itself. 

There was slight intimal proliferation, but no arteriosclerosis in the 


7 


branches of the coronary arteries; diffuse intimal proliferation in the aort 


arteriosclerotic plaques in the descending aorta, and some arteriosclerosis in 
the abdominal aorta were present. Purulent bronchitis and bronchopneumoni« 
vere present on both sides as well as hypertrophy of the left ventricle of the 
eart Ihe eurysm is supposed to be arteriosclerotic 

Case 4.—-A man, aged 55, was admitted to the Department for Nervous and 
Mental Diseases of the Kommunehospital October 21, 1916 and died on 
October 22, 1916 He was brought in by ambulance after an attack of un 
consciousness hich occurred while he was at work He was found on 
rimission to be comatose and ¢ uuld not be made to react All the refle xes 
including the conjunctival, were abolished. The pupils were much contracted, 


the heart normal but its action somewhat irregular, the pulse 66, rather weak 


the respiration ckened and groaning. Urine: albumin present, no sugai 
Temperature 358° C Later some vomiting and @dema of the lungs wit! 
blackish toatl ound the mout developed In the evening Babinski re 


ponse was obtained from both feet and the tendon reflexes were fairly bris] 
Temperature 399 C. Next morning he was moribund, temperature 40° C 


There was complete atony of all extremities, and the pupils were maximally 


contracted He died quietly within twenty-fou hours 
Post-morten No evidence of fracture of the cranium Arteriosclerotic 
hanges were ser n the vessels at the base of the brain The left hen 


sphere was distended, and here a considerable hamorrhage was found, whicl 


iad destroved the central ganglia and had broken into the ventr cles, which 
t had distended with blood. On the surface of the brain subpial haemorrhage 
was seen ro it the pons nedulla and cerebellum 

In the disintegrated central ganglia on the left side a more compact nodule 


was found: this turned out to be an aneurysm, the size of a cherry and full ot 


coagul Ll,,onasm ul] branch ot the mid lle cereb ul artery. 


The heart was ol normal size without special hypertrophy of the left 
ventricle: the valves were normal. The coronary arteries were slightly 
irteriosclerotic, as was also the abdominal aorta Fatty degeneration of the 


liver and the remnants of old tuberculous lesions at the apices of both 
lungs vere found, but no other Sross changes. The aneurysm 18S supposed t 


be arteriosclerotic 


In the first case a lumbar puncture would have revealed the sub 


arachnoid hemorrhage; the absence of focal symptoms would have 
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suggested a hemorrhage from an arteriosclerotic extracerebral artery. 
In the last case the aneurysm could not be diagnosed. 

The senile brain may react even to severe subdural hemorrhage, 
as in the case below, in such a way as to give the clinical picture of a 
senile or arteriosclerotic confusion. 


Case 5.—A woman, aged: 72, was admitted to the Department for Nervous 
and Mental Diseases of the Kommunehospital, March 23, 1922, and died there 
April 2, 1922. 

No information about similar previous attacks or other diseases was avail 
able. She was suddenly taken ill six days before admission, while alone at 
home, ard was found six to ten hours later lying dressed on her bed, soiled 
with urine and feces (unconscious?) She had remained in bed since and had 
been somewhat confused; the last two days and nights she had been very 
restless, running about on the floor and crying aloud. 

When in hospital she was somewhat confused. She did not know where 
she was and wanted to get out of bed. Temperature 378°C. The pulse 
was 60, regular and strong. The peripheral arteries were rather hard and 
tortuous, the knee-jerks absent on both sides. On admission the Babinski 
response was present on the left side, later on both sides. She had to be 
catheterized. The urine contained albumin (slight). The blood-pressure was 
100 to 165 mm. Hg. On March 24 she was more clear and collected, and 
fairly well oriented; no pareses nor disturbances of speech were noted. The 
catheter had to be used. On the following days she was rather somnolent 
On March 28 she was more tranquil but not quite conscious. On the 29th 
lumbar puncture gave a diffusely blood-stained fluid, containing 146 cells and 
about 800 erythrocytes per cubic millimetre; globulin 1, albumin 25 
Wassermann reaction was positive in the blood, but negative. in the spinal fluid 

Ophthalmoscopic examination showed senile cataract. She was by turns 
drowsy and very restless during the following days. On April 2, respiration 
became weaker and she died quietly in the evening. 

The clinical diagnosis was encephalomalacia arteriosclerotica, ictus 
apoplecticus, confusio mentis. 

Post-mortem examination: On opening the cranium an enormous hmwemo- 
rrhage was seen which reached from the chiasma forward along the olfactory 
tract and round on to the convexity of both frontal lobes. It originated from 
a small ruptured aneurysin on the anterior communicating artery In the 
brain-tissue itself there was no hemorrhage. 

Additional findings were an echinococcus-cyst in the liver, verrucose 
endocarditis on the valves of the aorta, universal arteriosclerosis and terminal 


bronchopneumonia. The aneurysm is supposed to be arteriosclerotic. 


The motor phenomena may vary greatly. The hemorrhage may 
spread along the vessels or under the pia on the cortex, or flat coagula 
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may form over the hemispheres so that convulsions, perhaps of the 
Jacksonian type, or hypertonia and spasms of different kinds develop. 
In four of my cases convulsions occurred. A symptom often found 
in my cases was abolition of tendon reflexes of the lower extremities 
In a few cases this was associated with a bilateral Babinski response 
In some cases the increased tendon reflexes of hemiplegia became 
reduced when a loss of the deep reflexes of both the lower extremities 
appeared This loss of tendon retlexes has been described by 
Guillain among others but is said to be fairly rare. In my material it 
occurred frequently, at least after the first two days. It may possibly 
be characteristic of larger (arterial) hemorrhages. It has been found 
on several examinations (by different investigators) in most of my 
patients and must therefore be regarded as certain. It is also extra- 
ordinary when compared with the usually increased reflexes of the 
upper extremities. Sometimes the passage of blood may almost be 
followed over the surface of the brain and down into the spinal canal. 
As an example of motor symptoms of irritation the following case can 


be given 


Case b \ man, age unknown, was admitted to the Department fo) 
Nervous and Mental Diseases of the Kommunehospital, April 30, 1914, and 
died there May 1, 1914 


She was admitted in a comatose state No information was available 
She moved both her upper extremities occasionally Slight reflexes were 


present on both sides There was some rigidity of the flexors of the elbow 
joint on both sides, especially the right. The lower extremities were relaxed 
vithout reflexes. The pupils did not react to light. The right nasolabial 
furrow was absent 

A couple of hours later she was still comatose, the arms drawn up and 
bent at the elbow-joints, the hands clenched and from time to time convulsive 
movements of them occurred. Leri’s reflexes were not present; a Babinski 
response was obtained on both sides; there was no deviation of eyes o1 
retraction of the head Cheyne-Stokes’ r Sspiration was t oted She died during 

Clinical diagnosis: Apoplexia cerebri 

Post-mortem : The surface of the brain was covered all over with coagula, 
especially round the right temporal lobe and in the anterior part of the longi- 
tudinal fissure, round the genu corporis callosi. The arteries were slightly 
arteriosclerotic. On the left anterior cerebral artery was found a ruptured 


t 


teriosclerotic walls. No 


aneurysm the size of a rather large pea with ai 
changes in the bones of the cranium were seen 
The heart was of normal size with normal valves. The coronary arteries 
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were slightly arteriosclerotic. In the descending aorta arteriosclerotic changes 
with slight calcitication and atheromatous plaques were seen 
The aneurysm is most probably arteriosclerotic, but in the absence of 


further history the diagnosis was impossible 


A bleeding aneurysm presents the same symptoms as other forms 
of subarachnoid hemorrhage; they may be as variable and capricious 
The materials for the diagnosis must be gathered from the special 
course of the hemorrhage, the way it arises, possibly previous symptoms 
of impending rupture (headache, vomiting, radiating pains, transient 
paresis of the cranial nerves) and from the intermittent course of the 
whole disease. The diagnosis on this basis is far from sure, but a 
certain presumption is possible that it is a case of aneurysm with 
hemorrhage, as in the last of the following three cases, in which the 


aneurysm was diagnosed during life 


Case %. \ woman, aged 60, married, was admitted to the Department tf 
Nervous and Mental Diseases of the Kommunehospital, July 29, 1918, anc 


died on August LO, 1918. 


She had been healthy for many years, and there had been no signs 
kidney disease An how ifter she had fone to bed in the evenn & she he n 
to moan in her sleep, was restless, querulous, holding her head. She did n 
respond when addressed; had “convulsions” during which she fought vy 
both arms and legs, and violent vomiting, and was then admitted to the 
hospital Here she was restless. erving Oh my head,” wit constant 
vomiting. Feces and urine were passed involuntarily; she did not respond 
when addressed The rig} t side of the face was smooth and drooping Late) 
she was stuperose. Next day her condition was unchanged. The pupils were 
now small and without reaction. Facial palsy was noted on the right side 


and plantar reflexes of the Babinski ty pe The tendon reflexes were absent in 


both lower limbs. She cleared mentally during the following day, and became 


more oriented. There was no asymmetry of the face, but a Babinski response 
was still present on the right side. The urine contained sugar, no albumin 
Blood-pressure: 180 mm. Hg systolic. On August 1, the urine contained 
albumin, no sugar. On August 3, she has conscious and knew where she was 


She was allowed out of bed. 

On August 4, the temperature was 38'8°C. Objectively nothing abnormal 
was found. On the following days fever and headache increased. On August 7 
she was foolish and confused, with Babinski response on both sides. On 
\ugust 10, ophthalmoscopic examination of the right eye was impossible, but 
the left eve showed choked disc. The urine contained albumin. She died the 
same evening. Lumbar puncture was not performed 

Clinical diagnosis : Coma, glycosuria, subarachnoid hwmorrhage 


Post-mortem: The vessels at the base of the brain were very sclerotic 















as considerably enl treed 







505 


and this continued 


there was a considerable 


unced hxemort 


f ; 


is found around the 


’ 
it tron a ruptured 


icating artery, Which 
aneurysm a partly 
f iown a ind the 
' [The subpial 
convex ‘ tne 
sclerosis Was seel 


S ) ne tett side 
the Department fe 
December 29, 1926 
attacks ¢ pallo hut 





I ind he 
, 
very restless unti 
obviously totally lost 
seated Sii¢ Llacté 
was fT ind Blood 
Eisbach 1°5 per cent 
collected nd was 


1] ; 
lOllOWINE Gay she 


some nausea The 
as paralysis of the 


al abnormalities and 


} 4 
gave blood-stained spinal 


p incture 


is obviousl\ 





id heamorrh 





vacuation ol Ll; cn 
vellowish, containing 


the admixture of 


nad cornex normal 






















506 AND CLINICAL CASES 








ORIGINAL ARTICLES 











Post-mortem Very considerable subarachnoid hen orrhnage especially ound 


he pons and medulla oblongata. On the posterior communicating artery a. 


arterial distension rather larger than the size of a pea was found filled w 
coagula 


The heart showed some hypertrophy of the left ventricle, and the whol 


heart Was somewhat enlarged The coronary arteries were rigid and tortuous 
with atheromatous thickenings. The aorta showed rabthne prono inced 
sclerotic changes rom the arch adownw irds Very broad atheromatous 


+ : 1 4 > 4 ] + 
hickenings were present in the arch and, to a less degree, in the ascendins 
aorta 


Further tindings were myotibrosis cordis, stasis hepat s et renum, fibromat 


teri and pelveo-peritonitis chronic: 

Microscopic examination of the aneurysm showed no definite inflammatory 
changes in the wall, but at the point of its origin the intima was thickened 
The wall of the aneurysm consisted only of intima and a thin adventitia 


In anotner preparation a small vessel was seen with thickening oO! tive 


ntima, as well as arteritis of the media and adventitia Infiltration of roun 
cells was also seen at several places in the medulla oblongata and meninges 
round the cerebellum. There was extravasation of blood in and ound the 


meninges 
It is likely that the aneurysm was of infectious origin, but its real nature 


could not be decided. 


Case 9 A widow, aged 49, was admitted to the Department for Nervous 
and Mental Diseases of the Kommunehospital, September 19, 1929, and died 


there September 28, 192%) 


In the family of the father there were some cases of apoplexy. Except 1o 
titis media as a child, with resultant deafness of the right ear, and uncomp! 
cated diphtheria in her 28th year, she had always been healthy. Th 


+ 


climacteric had begun, but menstruation had not yet altogether stopped. 

She was brought to the hospital by the ambulance, having been imm 
diately before found lying unconscious on the floor of the bathroom, where sh« 
was taking a warm bath. She had been all right before the bath. She did not 


respond when addressed, but responded briskly to the examination and 


pricks with needles: she was restless, turning about in the bed, and preterred 
to rest on the left side There was less movement of the extremities on the 
right side, at least of the right arm. They did, however, move actively i 
response to pricks. Tonus and reflexes were normal \ doubtful Babinski 
response was obtained on the right side. Both eyes were tightly closed ; the 


right could be opened passively, the left not. The pupils reacted normally. 
The eyes were moved freely. The right angle of the mouth was slightly 
smoothed out. 

Heart : Limits normal, no murmurs. The action very irregular with extra 
systoles. Heart-beats 116, pulse 100. Blood-pressure 180/99 mm. Hg. Ni 


meningeal symptoms. The urine contained no pathological elements. 
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Next day her state was unaltered: she was restless, talking nonsense, 


confused, and did not know where she was. On sitting up in bed in the morning 
| she suddenly fell back with rattling respiration, became quite pale, and passed 
urine involuntarily 
September 21. Still somewhat absent and slow, talking nonsense. No 
iphasia. No paralysis, eyes normal. Knee-jerk and Achilles-tendon reflexes 
weak, especially on the left side. Plantar reflexes absolutely normal. No 
meningeal symptoms. 
September 22 Temperature yesterday evening 385 C., this morning 
376° C. Tired and somewhat distraught, otherwise physically normal 


Nothing was found which might explain the rise of temperature 





Fi 1 (Case 9) 4 ruptured aneurysm on the internal carotid artery in 
i woman 49 vears of age. 


September 23. 39 C. to 2977 ¢ Yesterday afternoon there was severe 
idache she was con plaining dozing or unconscious and had some stiffness 
ft the neck 
Lumbar puncture: Spinal fluid blood-stained, identical in three portions 
On centrifugalizing the fluid on top is slightly yellowis! It contains 31 cells 
ind 13,000 erythrocytes. Globulin 1? albumin 14 Probably slight increase 
| Determined by the methods of Brandberg, Stolnikow, Ross, Jones and Bisgaard In 
this paper, globulin refers to that part of the protein content of the spinal fluid which is 
precipitated by semi-saturation with ammonium sulphate \lbum portion of protein 





which is precipitated by nitric acid as in Heller's test 
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of cells, no evident increase of albumin more than due to the admixture of blood 
The Wassermann, Sigma and Kahn reactions of the blood and cerebrospinal 
fluid were negative 

September 24. Increasing meningeal symptoms Ophthalmose 
examination a couple of small hawmon laces on the right yptic sc 
around the disc, otherwise normal 

Increasing meningeal symptoms and stupo 

September 26. Hemiplegia of the right side with 
plantar reflex absent, left normal. Fixed 
the left. Slight twitching in the muscles on left side. 
with increasing meningeal Symptoms on Septe nbe 

Climeal diagnosis : Aneurysma cerebri rupta. 

Post-mortem : On removing the brain, a small amount 
in the anterior fossa in the subdural 
hemorrhage in front on the surface of the t frontal 
compact haemorrhage on the lower side of the cerebellum 


+ 


were hyperwmic. On the left internal carotid artery 


scarcely the size of a hazel-nut, Was found; 16 compressed t 


which was stretched over its anterior end. The aneurysm 


from the main stem, not from the communicating artery 

to be in connection with the cavernous sinus. It was not possible t 

the exact place of the rupture, but a sn ll piece of the base of the aneurysm 
remained behind on the lateral edge of the sella when the brain was removed 
On horizontal section through the brain, hawmorrhage was found in both the 
lateral ventricles. No signs of external violence of the cranium, and no signs 
of fracture were present. 

The heart was normal, the coronary arteries slightly sclerotic, the aorta 
without dilatations and only slight atheromatous changes. Otherwise nothing 
abnormal, excepting hypostasis in both lungs, was discovered. 

The microscopical examination of the aneurysm showed considerable 
thickening of the intima with atheromatous degeneration, and in several places 
layers of calcium. The media was thin, the elastica interna frayed 


Histological diagnosis: Aneurysm with atherosclerosis. 


These three cases give rather characteristic pictures. The two first 
should at any rate have suggested a burst aneurysm, especially Case 8, 
in which the paralysis of the abducens pointed in the direction of an 
aneurysm on the posterior communicating artery. The fact that the 
diagnosis was considered possible in the last case is due to the charac- 
teristic cause of the bleeding (congestion by the warm bath) and the 
intermittent course of the disease. In Cases 7 and 9 the increase in 
the temperature was the first sign of a renewed bleeding, as it sometimes 
is (Zador). 

On the whole a rise of temperature is not rare, especially in more 
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chronic cases ; it is due either to direct central irritation or to absorp- 
tion of the hemorrhage. If such an increase of the temperature occurs 
together with torpor or stupor, and if the aneurysm at the same time 
causes paralysis of the ocular muscles (e.g., aneurysms on the posterior 
communicating artery) the differential diagnosis as against encephalitis 
S difficult, especially SINCE one may, despite a large subarachnoid 
hemorrhage, occasionally obtain normal spinal fluid by lumbar puncture 
Pierre Marie and Faure-Beaulieu, Barth and Cahen, Zador.) 

[In twenty of my twenty-three cases aneurysms have been the cause 
of hemorrhage and this heniorrhage has been the direct cause of death. 
In some cases death occurred quickly ; thus two persons died immedi- 
ately on their arrival at the casualty room of the hospital (in one case 
there were, however, other causes of death), in other cases not until 
hours later or even after several days. How frequently haemorrhages 
previous to the one which led to admission had occurred is not 
indicated in my material, as the histories are not exhaustive in all the 
cases. The process and symptomatology of this hemorrhage have been 
illustrated by different examples. In the following case hemorrhage 
occurred in association with acute miliary tuberculosis ; unfortunately 
both the history of the disease and the objective examination of the 


patient are missing in this case. 


Case 10 \ girl, aged 11, was admitted to the Department for Nervous 
and Mental Disease of the Kommunehospital, March 29, 1914, after four hours 
of convulsions at home and died on her arrival 

Post-mortem : The dura was slightly adherent to the pia. There was con 


siderable hyperemia of the vessels and numerous subpial bhamorrhages on the 
convexity of the brain as well as on the foremost part of the base round the 
chiasma, on the lower side of the frontal lobes and in the Sylvian fissure 
vhere the tissue was diffusely infiltrated with blood. No tubercles or gelatinous 
exudates could be seen. At the entry to the left Svlvian fissure, just where 
the left Svlvian artery arises, an aneurysm the size of a pea Was seen 

Microscopi examination showed a simple rupture of an aneurysm without 
cellular infiltration of its wall 

The middle lobe of the right lung consisted entirely of a system of bronchi- 
ectatic cavities. Both lungs and the spleen were sprinkled with miliary 
tubercles. The upper mediastinal glands were caseous, otherwise nothing 
abnormal was found. 


The aneurysm must be regarded as congenital 


A more detailed pathogenetic explanation of this case is scarcely 


possible; it is uncertain whether the aneurysm might have been 
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diagnosed at an earlier date. In cases of coincidence between an 
aneurysm and other intracranial disease the diagnosis of the aneurysm 
will as a rule have to be excluded beforehand. In two cases an aneurysm, 
which had not ruptured, was found as an accidental post-mortem finding 
in cases of organic encephalopathies. 

The first case was an old woman, aged 64 (Case 11), who had a 
soft (arteriosclerotic ?) aneurysm, scarcely the size of a plum, on the left 
ophthalmic artery just before it passed through the foramen opticum 
The aneurysm extended in a dorsomedial direction, was firmly adherent 
to the optic nerve, which it compressed, and had caused a depression, 
the size of a walnut, in the trigonum olfactorium. There was also an 
encephalomalacia, the size of a rather big nut, in the left lenticular 
nucleus, in addition to a smaller one high in the left frontal lobe. The 
Wassermann reaction in the spinal fluid was positive and there was a 
strongly positive reaction in blood. The history indicated two con- 
fusional states with aphasia and right hemiplegia occurring at intervals 
of months. 

In the other case, that of an old man, aged 75 (Case 12), with senile 
arteriosclerotic confusion and dementia, an aneurysm about 2 by 13 en 
in size and filled by clots was found on the basilar artery (fig. 6 
Under the left temporal lobe a psammoma, about | cm. in size, was 
found and in the cerebellum a fairly large softening 

In a third case, a man aged 49 (Case 13), with encephalopathia 
luetica, a spindle-shaped dilatation, the size of a forefinger, was found 


on the basilar artery (vide fig. 2). 


led man, aged 49 as admitted to the Department 


Case co. \ 
Nervous and Mental Diseases of the Kommunehospital, April 21, 1921 nd 
died on June 5, 1921 


The father’s brother died mentally ill 


About twenty SIX vears ugo he was treater e at the hospital fo e 
depression He had lues twentv-one years ag und was treater i times 
with inunetions and injections, but never with salvarsan Hi 1d had 
late. symptoms 

From November 7 to 13, 1916, he was treated m thre Ly partment 
Mental and Nervous Diseases of the Kommunehospit inder the diagnosis 
dementia paralytica At that time he had already for several years suffered 
from nervousness,” exhaustion and rheumatoid pains in the loins and back, 
and in the knees, but never real lancinating pains His state f mind 
one of depression. He complained of pain in the precordia. Objective 
no positive signs ot lementia pal ilvtica were found Heart iccentuated 
second sound, otherwise normal Pulse 78, somewhat sh tension Skis 
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etlexes eak, plantar reflexes not obtained Knee-jerk and Achilles-tendon 
eflexes Lbsent No tbaXla Otherwise no neurological abnormalities 


Lumbar puncture : cells 16 with 70 red cells, albumin 40, globulin 3, Wasser 


nann reaction in fluid positive, in serum negative. Urine normal 

H S condll n hada late. eradually Srown worse, especially dur ng the 
time previous to . mission He complained of continual low spirits 
rritablity, bad tempe nd increasing loss of memory Of late there had 
peen a fall mount of headache, a few attacks of vomiting and pe riodic 


li ess. From time to time he had diplopia, and rheumatic pains in the 


Xtremitie I lane nating | ns, no girdle feeling 1 Sastric crises His 
Ivine son assed Involuntarily His gait became increasingly unsafe 
specla nd ness; he had sometimes fallen and had had difficulty in getting 
Ip us ! D n s stay at the Department he was rather dull t was «afl 
cult t f rdjust 1imse to the rules of the hospit l and to respect 
lecol His spontane Is speed + wed some hesitation, the test words were 
epeated vell, but there was definite impairment of perception 
He wa cl ed and wit i dull Lppearance there was slight ptosis ol 
the evelids, t pils were equal and did not reaet to light Krom time to 
In there s fill tion ot the ust le 3 Oot the fuce Tl e abdol na etl Kes 
vere presel lixtremities: Some power retained, no ataxia, the tendon 
flexes we e n the upper extremities, the knee-jerks and Achilles-tendon 
eflexes were t obtained. ever en the patient was placed o1 Is Sld No 
Ss OLS ) ne ns lhe f ses ot stereognosis localit, nd position were 
‘ F with | 1 bas slightly tottering Romberg's ! 
MOSTELY Slig ‘ o knee-heel and finger-finger test Pulse egular 
ense The | pressure is 240 m. systolie he ne did not 
contain } ‘ical elements 
\p. a) | Dar pun re ti a c] a ) cells 7) bD ! Z LibuMmill 
Wasserman? ( n in fluid positive 1 serum negative 
\} 23. Babinski response detinite on the right side 
April 24 | i na ! t he eves Visual acuity 1 
patie t ¢ ) m ned do e Vision respond I 
i sis ! ( er? rec Ss iscle put ite vin lo ed a e obi 
some tit é res ¢ e to ( On the who he neve of all 
vements see | to be dimir ( The left pupil was a little larger tha 
ne ont eacted to git na el] ol iceo! odath b elect el\ n 
vergen O l s¢ ( vam n and the field rf r 
nor 
He S 3sV)D r é Wl Injectlor culo and 
salvars 
June 4 Suddenly yesterday ening he nited and beca ik the 
le | Sines n he s been flaccid th upward rned eyes and snoring 
respiration He vomited continuall nd became stuporous, more restless and 
incontinent The emiparesis remained change a t he ile Xb cia wit 


1 moderate int St nm tiie emi 
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Clinical Enecephalopathia luetica (dementia  paralytica 


diagnosis: 


Hemorrhagia cerebri. 
Post-mortem On the base of the brain, especially in the ce ebello pontine | 
angle, a hwmatomata the size of a child’s hand was found, originating from at 
aneurysm of almost the size of a fore-finger, on the basilar artery 
The vessels of the brain were very sclerotie (fig. 2 
The heart Was somewhat enlarged, the left ventricle hypertr phiea Not! 
abnormal was seen on the valves, but in the descending aorta ty pic ul pl ite-like 


thickenings in the media were found, with wrinkling of the intima, and what 





Fic. 2 (Case 13).—Spindle-shaped aneurysm in a man 49 years of age who suffered 
with endarteritis obliterans. 


was undoubtedly an aneurysm. The coronary arteries were rather stiff and | 
calcified, and in the myocardium coarse patches of fibrous tissue were found 

The kidneys were rather small, but of equal size. The capsule was easily 
removed, the surface rather granular; the cortex was narrow, the kidney 
structure obscured and the vessels distended 

The microscopic examination of different parts of the brain cortex, brain 
stem, cerebellum, medulla oblongata and spinal cord showed widespread | 
arteritis obliterans !of the smaller and medium-sized vessels and some 
perivascular infiltration with round cells, but no changes typical of dementia 
paralytica. 

The microscopic examination of the aneurysm is described later (p. 


5YR) 
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Although the symptoms of hemorrhage in the last case were rather 
characteristic, it was, as in the two other cases, impossible to diagnose 
during life 

It will | 


from an intracranial aneurysm there is no pathognomonic symptom 


e evident from what has been stated that in hemorrhage 


by which an aneurysm may be diagnosed But the course of the 
hemorrhage may suggest in some cases (and more frequently than has 


hitherto been the case) that it originated from an aneurysm, especially 


when there are symptoms of impending rupture. If before the hamo- 
rrhage there had been local or focal symptoms the diagnosis may be 


made with reasonable certainty. 

On the other hand, when the aneurysm has not given rise to hwemo- 
rrhage it is very important to make the right diagnosis on the local 
symptoms from the point of view of treatment; partly because in most 
cases an operation carried out on the diagnosis of tumor cerebri would 
be fatal on account of the hemorrhage, partly because of the possibility 
of a rational treatment of the aneurysm if the diagnosis is made in due 
time. In some cases the clinical picture is so characteristic that it 
1S possible to make a diagnosis. In the cases of Beadles the aneurysms 
on the basilar artery gave symptoms before the bleeding began in 50 per 
cent. of the cases: those on the posterior communicating artery in 47 
per cent.; those on the posterior cerebral artery in 41 per cent. ; while 
aneurysms on the middle cerebral artery produced symptoms in 22 per 
cent. only. Aneurysms on the internal carotid artery in its course 
through the sinus cavernosus caused symptoms in 69 per cent., those 
in the rest of its intracranial course only in 31 per cent 

The aneurysms on the basilar artery are thus those which most 
frequently cause symptoms (excluding the intrasinus aneurysms on the 
internal carotid artery), and the most characteristic clinical picture ; 
if the latter is not clear cut, the diagnosis is difficult. Krabbe and 
Backer (1922) collected cases of the latter type from the literature, and 
have at the same time reported one new case and sketched the clinical 
picture. The most characteristic symptom is the appearance of temporary 
slight hemiplegia alternately on the two sides, the consequence of pressure 
first on one, then on the other pyramidal tract (Carl Lange, 1872). In 
addition to pyramidal symptoms and possibly sensory disturbances, 
paralysis of different cranial nerves, depending on the site of the 
aneurysm, may be found, e.g., in the upper part of the basilar artery the 
oculomotor nerve suffers ; aneurysms of its middle and lower parts may 
affect the trigeminal, abducens, facial, acoustic and even the posterio: 
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cranial nerves. These may be combined in different ways; as a hemi- 
plegia alternans or quadriplegia; one limb may be only slightly paralysed ; 
or there may be deafness, difficulty in speaking, swallowing, or respira- 
tion, or radiating pains of different kinds, besides the characteristi 
headache, which as a rule is localized to the back of the head. Comte 
rightly emphasizes that the patients as a rule are psychically intact 
up to the time of death. 


Of my five cases one shows such a picture 


Case 14. \ man, aged 66, was admitted to the Department for Nervo 
and Mental Diseases of the Kommunehospital 1) January 5 to February 14 
1908, and (2) September 4, 1914, and died there September 7, 1914 


He had been healthy before, part trom a series of traumata, neludin 


some of the head, as for exan ple falling from a height of about 40 ft Th 
was followed by a stay in hospital for seven weeks. The were no p alyse 
or other sequela ol the aecident. ly May 1907, e began to tee | l wil pain 
in the throat” on bodily effort. The pain statted in his palate and passe 
through his neck down to his chest Nine days before lmission he ud 
7 pneumonia ” (°) with very high feve He had difticulty n speal nse durit 


the first davs and talked a lot of nonsense From the begin: £g ol the disease 


there was severe headache on the right side and severe pains in the right sid 
of his throat, and in his right shoulder and upper arm; on the third day seve 
vomiting set it He had also for a couple of weeks had pains © like 

in the mouth,” radiating up to th sht orbit. On admissi: @ was 
highly feverish with herpes labialis. He appeared to be in pai The ex 
pression of the face was somewhat mask-like, the right angle of the mout 
slightly drooping tnd the mght nasolabial furrow slightly smootned { Slight 
ptosis of the right eve and overaction of the front musel The ght pupil 
was smaller than the left The tongue and soft pal te were moved naturall 
The cranium Was rathe irregular Witl b great de) essl0l correspond le 
coronal suture The tendon-reflexes of the lower extremities ere absent 
mn both sides Babinskt’s sign Was bsent \ chest did NOL si ! | ne 
tbnormal. 

January 7, 1908. Conditio f pupils unchanged Ptosis evidently 
diminished. The tendon-reflexes to-day were lively on the left n 1 all 
present, but very slight on the right side, and the muscles were flaccid. H 
Was somewhat uncertain on finger-to-finger test and finger-t se test wit 
the right hand There was slight Vperesthesia and hype ilges on tive lg 
side of the forehead, the temple ana especially the bac t his neck nad also 
on his shoulder, and diffusely all over the right hand and arn On the lett 
upper extremity perhaps some hypalgesia and hypervwsthesia. When lying on 


his side the knee-jerks were very lively, the right ankle-jerk was feeble, the let 
fairly brisk 
The urine contained no pathological elements Temperature normal 


Examination of throat for diphtheria negative 



































OO) n owin lays he complained of pains in he right side of the 
ead, espec vy over the rig sup und infra-orbital foramina and in front o 
the right ¢ 
Janua Lt ? S in e face diminished 
la lary Zl at Gb pul l s still only the size of pin, bul reacts 
| g Kine L S now ilvely don retlexes in both ppei xtremities | vely 
No Babins esponse hLivice yperalgesia on right foot and leg Sense ol 
loeali l nd pi ttle uncertain on the right foot On the rest of 
el h e bod tendency t irds hyperalgesia 
dat N spec complaints he tip of the tongue diverted 
e i ghit wile of the n drooped Retlexes 
prese } esl é py xtret vy, but no othe loss of sensor, 
unctl 
Kel t ) sé i t e 
( ( gnos Influenza with pe non 
He had t been w sine put vd had pains in pb th le , eve evel p 
\ ) et oa a n is ! hit m The d hefore end Sslol 
her e eak, could not stand on Is legs, mn ad he anv strengtl 
IS itl omplained of severe headache, and was drows\ 
O iminatior iad an aged appearance; the right angle of thx outl 
Lroop H yngue \ mally lle talked slowly. The pupils wer 
l c ucted and reacted light Retlexes on both upper extremities 
\ cionus Knee-}« ks obtainable No loss of sensory fm ctions 
Heat g mphysema. Hea vunds fan Only slight periphe 
erioscl 3 Temperature 38°3> C 
some 1's uter lhe as restless and confused and had difficulty in 
speaking n swallowing, b vas conscious, explaining himself by means of 
signs | r pupil Was bigger than the right, hoth reacting slightly to light 
Paralysis ¢ he le side the face is noted and considerable paralysis 
e £3 n ft arm th increased tendon-reflexes and obvious 
Babinsk spons together Wit reduced sensitiveness on the left side He 
quickly | uke Ve ed Babinski's esponses on both sides and 
eri s eflexes and lead with ncreasing yperthermia, but was conscious 
t he e1 September 7 
Post-morten On e base of the pons a considerable dilatation of a ver 
<elerotic basilar tery was seen, which in one place formed an aneurysm twice 
the size f a nut, wit hin, discoloured, translucent alls, filled with fine 
cobweb-like lhesions Similar adhesions were found all over the bass 
forming at ovel he fissures and the arteriosclerotic vessels The bra 
was not further examined 
In the aorta arteriosclerotic changes were especially pronounced in thx 
uch and in the lowest part of the abdominal aorta. The iliac arteries were 
ilmost totally calcified At one place in the beginning of the thoracie aorta 
a large whitish cushion-like thickening was found In the ascending part 
just above the aortic valves small-nodules, cicatrices and an arteriosecleroti: 
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patch, the size of a sixpence, were found The heart weighed 570 erm 
There was considerable hypertrophy of the wall of the left ventricle, not of the 
right. There was atrophy of the papillary muscles on the posterior valve 
the mitral and of those in the right ventricle, and at the ypex ol the ventricle 
a parietal thrombus, the size of a rathei big nut The mvyocardiun Wis 
abnormally firm witl cons derable nodulai areas of fibrous. tissue The 
coronary arteries were arte} osclerotic 

The kidneys were atrophied with a greatly narrowed cortical zone, the 
capsule adherent, the surface finely granulated, the structure well marked 
The urinary organs were otherwise normal. Microscopic examination of t 


aorta revealed pronounced thickenings of the intima and calcification on the 
border of the media with doubtful inflammatory changes 

The corpse was strongly built, and well nourisned; weight 565 kg 

In this case the local symptoms were characteristic, while on the 
other hand the symptoms of bleeding were indefinite. But the pictur 
of the disease did at least point in the direction of an aneurysm on 
the basilar artery The increase of temperature on admission was 
probably caused by the ha morrhage, as in the hospital it was impossible 
to find anything abnormal in the chest. The adhesions, fine as a veil, 
all over the base of the brain are, though not common, yet clearly an 
expression of repeated small bleedings from the aneurysm. Whether 
the aneurysm in this case was syphilitic, it was not possible to decide 
According to Saadhoff, syphilitic aneurysms are mostly found on the 
basilar artery. 

Ina previous case (No. 13) the aneurysm on the basilar artery did 
not vive distinct independent symptoms, and on account of the com 
plicating Iuetic encephalopathia could not be diagnosed. In the third 
ease (No. 12) the aneurysm produced no recognizable symptoms and 
was unruptured. In the fourth case (No. 10), already mentioned, 
information was not obtainable, but the combination with miliary tuber- 
culosis excluded, I think, the possibility of diagnosing an aneurysm. In 
the fifth and last case (No. 16), where, in a 40-year-old woman, a 
ruptured aneurysm the size of a cherry was found on the basilar artery, 
no information was available, as the patient was admitted in a state of 
coma and died soon after. 

An aneurysm on the internal carotid artery, which is the most 
frequent site in my material, also often gives symptoms, especially when 
situated in the cavernous sinus (in 69 per cent., Beadles). In these 
cases compression of the nerves which run in the wall of the sinus is 
found, with paralysis of the eyes, neuralgia of the ophthalmic nerve, 
and perhaps also compression of the optic nerve. On rupture an 
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arterio-venous aneurysm with pulsating exophthalmos is formed 
\neurysms in this part of the artery do not occur in my material. 
Aneurysms on the first intracranial part of the internal carotid artery 
may also cause characteristic clinical pictures, as shown by Paul! 
Md¢ller amongst others, but the symptoms are far from constant 
The most frequent are increasing paralysis of the eye muscles and 
diminution of vision, perhaps optic atrophy on the same _ side, 
accompanied by headache, and later also trigeminal symptoms. Besides 
total internal and external ophthalmoplegia there may be paralysis of 
the facial nerve, and these symptoms may be combined in different 
ways. Such a case is the following (published before by Harald 
Moller 


Ca LD \ oman, aged 53, was admitted to the Departin nt for Nervous 


ind Mental Diseases of the Kommunehospital, January 1, 1916, and died there 


Ky er earliest childhood she suffered much from headache and 
nv rate the t thirty-two vears had attacks of violent pains in her head, 
1c occurred once twice in the week thev were unilater il, most iolent 
it the bac he ead and in the right side, but also in the left side 
sixteet ea a decrease i the sight otf the right eve was noted nve years 
late } i sis 1 Ghye eve nu scles ind considerable loss of the vision 
this eve set 1 ind nine vears ago complet blindness of tl right eve nd 
op thaln ple la \ eul igo spasmodic pains deve loped In nel right eve and 


nd it ind aiso a typical neuralgia in the first and second branelx 


I the right trie minal nerve The puis ce nstantly increased mn spite 
laree ses of } rpbia During the last days before admission the pall id 
heen vi violent: she became comatose on the day of admission 

On admission she Was comatose The right pupil was dilated, no paralysis 
ot he ice, the re fle ces ll ippe extremities were increased Knee-¢ rks n 
ptained, | n both teet a Bab nski esponse could he elicited 

Post-morten On penil the eranium a large hemorrhage was found 
stretching on to the convexity, but it was most pronounced on the base of the 

in al especially ound the unteriol poles ot the ten poral lobes In 


ht middle cranial fossa, near the basi-sphenoid, a thin-walled aneurysm was 
found, scarcely the size of a chicken-egg, partly filled with coagulated blood 
[The cavernous sinus was not seer The right optic nerve was compressed 
between the aneurysm and the tip of the petrous bone were found the remains 


f the Gasserian ganglion. On the internal side of the base of the right temporal 


lobe there was an mpression of tl 


ie aneurysm 

In the aorta there were diffuse thickenings of the intima: the left ventricle 
f the heart was | ypertroph ed, und slight sclerotic changes were found in the 
coronary arteries. The kidneys showed chronic nephritis 


The aneurvsm seems to have been conge nital 
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The history of her disease does not give any information of 
previous rupture, yet the case is so characteristic, not least its pr 
tracted course, that a probable diagnosis might have been made. A 
series of similar cases has been reported from different quarters, amongst 
others by Taylor Harris and by Conway; in Conway’s case there was 
a& paroxysmal increase in the headache on effort (lifting of burdens, \: 
But there is also a series of cases in which the aneurysm has compressed 
the chiasma and produced a picture similar to that of a tumour of the 
hypophysis with bitemporal hemianopia leading to optic atrophy o1 


both sides (in the cases of Kiimmel even dyst rophia adi poso-ge nitalis 


Case 16 \ woman, aged 40, married, was ad tted 1 the De bine 
for Nervous and Mental Diseases of the Kommunehospital, January 26, 1919 


and died there January 27, 1919 





She was admitted in coma She was said to have been healthy up t 
vear ago, when she observed that the vision of her right eve became weake 
and about the same time she got severe headaches, « sper ly loealized 
neck The Vision in het ight eve diminished, and she bec me b nd nt S ¢ 
\bout three months before admission the vision of the left eve also begar 
weaken and be caine very reduced The headache increased at i had hee ver) 
severe and constantly present No acromegalic symptoms Psychie 
nothing extraordinary 
On the dav hefore el dmiss oO! she sudde nly id ! ttac ol une 
sciousness There were also said to have been convulsions which lasted fe 
several hours in which she bit her tongue and passed faces involunt 
She was admitted in a deeply unconscious state ind did not react é 
addressed The right pupil Was larger than the lett, and did not euct | 
to light: the left pupi nly reacted slight ind slowly No ks 
tongue-bite 
Heart and lungs healthy. Temperature 39° Pulse strong and regular 7¢ 
She seemed unable to move her left the triceps flexes ere 
tbsent, the ankle-jerks and knee-jerks wea A trace of Babinsl esponse o1 
both sides She died within a few hours 
Lumbar puncture and estimation of the blood-pressure t performed 
Clinical diagnosis : Con convulsions Tumor cereb 
Post-mortem, January 28: When the brain was removed a consic 
ible infiltration by blood of the pla mater at the base o the brain wa 
found, reaching forward on the right side over the orbital roof here the 
were several fairly large flat clots After removing these a spherical aneurys) 
was seen, the size of a plum, on the right internal carotid artery, endin 


exactly at its division and lying on the optie chiasma whic Was ver. 
much compressed by the aneurysm. It had formed a cavity in the bra 
tissue (in the fossa interpeduncularis) and colmpressed the stalk of the vy 


} | 


physis which lay behind it, together with the hindmost part of the ollact 
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tract, especially on the right side. The aneurysm, which lay slightly to the right 
of the middle line, had rupture don its anterior and inner surface and was partly 
folded together, but it still contained some fresh coagula Considerable infiltra 
tion of blood was found in the lower medial part of the right frontal lobe, 
which was softened (fig. 3 

Earlier and more recent tuberculous changes were found in both lungs 
ogether wit in open foramen ovale In the heart. 


T) e aneurysm was supposed to he congenital. 





lt A burst aneurysm the size of a plum, on the right interna 
arotid artery, in a woman 40 years of age. 


Before a case such as the above gives symptoms of hemorrhage, it 
is almost impossible to make a difterential diagnosis from a tumour of 
the hypophysis. ‘To this must be added that aneurysms on the internal 
carotid artery not seldom cause destruction of the bones, especially 
destruction of the sella, which in no way differs from the destruction 


caused by a tumour of the hypophysis (Albl). In this case the only 





possibility of making the differential diagnosis occurs when the aneurysm 
contains so much calcium that it gives a shadow of its own on the 
skiagram (vide infra) 

In Case 9 an aneurysm, the size of a hazel-nut, on the internal 
carotid artery had not given subjective symptoms before the rupture ; 


BRAIN vor 
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even though the optic nerve was found stretched over its front wall, 
there had been no complaint of defective vision. In the case of a 59- 
years-old woman with definite lues spinalis (tabes ?) a ruptured aneurysm 
the size of a pea, was found on the internal carotid which had not 
given symptoms apart from the fatal hemorrhage. One year before, 
ophthalmoscopic examination had, except for Argyll-Robertson’s 
symptom, shown normal conditions. A fifth case (No. 3) had given 
no symptoms previously; in the sixth and last case the history and 
the examination are not complete (the patient died on arrival at the 
hospital). 

Aneurysms on the ophthalmic artery are not likely to give charac- 
teristic symptoms. In the case of a 75-years-old woman with syphilis 
Wassermann reaction positive in fluid) an aneurysm the size of a plum 
was found on this artery ; two foci of softening on the same side were 
probably the explanation of the two attacks; that the aneurysm had 
mechanically caused the latter (or endarteritis obliterans?) is possible 
In cases of aneurysm here, as in the case of those on the anterior com- 
municating and the anterior cerebral arteries, psychical symptoms aré 
said to occur in addition to possible disturbances of vision or anosmia 

The aneurysms on the posterior communicating artery give symptoms 
related to the oculomotor nerve and the abducens nerve together with 
disturbances of the trigeminal nerve, and may in certain cases give 
rather characteristic clinical pictures. In neither of my two cases were 
symptoms present before the hemorrhage; in one case (Case 8) after 
the first hemorrhage there was a paralysis of the abducens, which might 
have aided the diagnosis. 

Spontaneous subarachnoid hemorrhage, accompanied by paralysis of 
the eye muscles, neuralgia in the trigeminal territory or optic atrophy, 
may on the whole be said to be indicative of the presence of an 
aneurysin. 

Aneurysms on the middle cerebral artery seldom give local symptoms, 
but may cause convulsions; they are often impossible to diagnose 
before they burst, as in my Case 4. The convulsions are of epilepti- 
form or Jacksonian type and are followed by transient paralysis, which 
later may become permanent ; sometimes a permanent hemiplegia may 
develop due to encephalomalacia. 

In two of the cases, aneurysms, the size of a pea, on the middk 
cerebral artery, gave no symptoms at all, neither before nor during the 
rupture. In a third case an aneurysm on the left side, the size of a 
walnut, was associated with hemiplegia of the left side and paralysis 
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of the left oculomotor nerve. This case clearly illustrates the slight 
importance of the local or focal symptoms in a manifest hemorrhags 
even distant parts of the brain may give symptoms either directly 
owing to the hemorrhage or indirectly owing to disturbances of th: 
circulation. Most frequently it is even impossible to determine on 
which side the hemorrhage had its origin. Bilateral convulsions were 
found in one of the cases mentioned, but this has also occurred with 
a burst aneurysm of the basilar artery. Only in one case, which in 
many ways is rather exceptional and therefore is reported in detail, did 
we find distinct focal symptoms which, as the aneurysm had not caused 


any hemorrhage, led to the diagnosis of tumor cerebri 
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. 

There did not seem to be anything wrong with the rest of the cranial nerves. 
but the tongue deviated a little towards the left, with perhaps fibrillation 
the trigeminal nerves were not affected. 

Upper extremities. Right: No localized musculai atrophy, but the muscles 
on the whole rather slack, and their strength poor. Sense of posture and 
stereognosis present. Noataxia. Tendon-jerks weak. Left: The general con 
dition the same as on the right side, but the muscular strength rather difficult | 
to judge on account of disease of the bone in the left elbow after an old fracture 

1 


Perhaps slight paralysis of the left hand, some ataxia or irregularity in the 


tinger-to-nose test; sense of position apparently unaffected, no astereognosis 


tendon reflexes weak 


Abdominal reflexes absent, abdomen large and slack No paralysis of the 
bladder : 
Lower extremities Right: Muscle strength feeble, slack musculature 
without localized atrophy. Sense of localization and posibtior is well as 
superficial and deep sensibility intact; slight irregularity in muscle movements, 
but no ataxia, tendon reflexes absent Almost normal planta reflex Left | 
Similar conditions, except that the plantar reflex ‘!s sometimes of the 


Babinski type 


Her walk was feeble and unsteady. only a few steps were possible It was 
impossible to test for Rombergisn Examination of sensibility rush and 
pin prick localized rightly everywhere. Perhaps a slight universal hypalges 
but the statements were unreliable | 
A rather obvious senile myxcedema Spinal fluid clear, colourless, less 
than one cell, globulin 0 (1”), albumin 26, Wassermann and Sigma reactions | 
in blood and spinal fluid negative, Kahn negative (by sensitized antiger 
positive). | 
X-ray In the right temporal] region small calcified shadows are seen, 
which are probably caused by an intracranial formation in the middle cranial 
fossa (see fig. 4). The left elbow shows no changes characteristic of syphilis 
During the stay here she had a series of attacks, most often in the night 


beginning with a ery, followed by unconsciousness and turning of the head 
to the left, but no spasms or convulsions. Postparoxysmal paralysis w: 
seen. 

As her attacks were presumed to be connected with a tumour in the 
right frontal lobe, and the position of the latter seemed superficial, an 
operation was advised 

This was performed at the Surgical Department of the Kommunehospital 
under local anesthesia and slight chloroform-ether inhalation \fter the dura 
mater was split, nothing abnormal was revealed on the surface of the brain, 
but the tumour was felt on palpation as a hard formation, immediately under the 
surface. It was enucleated easily and quickly, but was found to stretch rather 
far into the depth of the hemisphere Profuse bleeding from the bed of the 
tumour set in during which the patient collapsed: in spite of repeated 


tamponades the haemorrhage continued and the patient died a few hours later 
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17) 


Radiogram of an intracerebral aneurysm the size of a walnut, 
on the right middle cerebral artery. 





aneurysm as removed by operation 
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Post-mortem: The tumour was placed In the front part olf the tempo l 
lobe, and extended to the point of origin of the Sylvian arte ry The tumou 
the size of a walnut, consisted of a compact fibrous capsule and was filled 
coagulated blood In several sections of the capsule it was found to consist 
of vessel wall with adventitia, a somewhat atrophied and frayed media 
together with a thickened, atheromatous and arteriosclerotiec intin Tl 
was no sign of syphilis in the vessel wall (see fig. 5). 

Microscopic examination of the medulla oblongata, cerebellum and differe 
ther parts of the brain show no signs of active inflammation There we 
moderate hyaline changes in the vessels, and in the extracerebral vessels 
medulla oblongata) moderate arteriosclerosis The men nges, espec ly und 
the medulla oblongata, were thickened. \rteriosclerotiec thickening of 
iortic valves at their base, and also very marked fibrous thickening of the edg: 
of the mitral valves, were found. The heart was otherwise normal 

There were arterioscleroti changes stretching from the aortic val 
right down to the lac arte ies In the arch of the aorta a dilatation 
seen The wall was here very thin and at some plac es covered with cushion 
like projections in the intima, at other places cicatricial depressions, l 


longitudinal, partly asteroid 


The last case is in several ways rather exceptional, partly from its 
purely intracerebral position which is rare (I have not been able to find 
a quite corresponding case in the literature) and partly in regard to th 
radiograph. Characteristic shadows in radiographs of intracranial 
aneurysms are described by H. Albl, Algyogi, A. W. Greene, Groedel, 
Haas, Heuer and Dandy, Odquist, Schintz, Merrill C. Sosmann and 
Str¢éin Sosmann, with a fairly large personal material, obtained 
shadows in five cases among twenty aneurysms on the internal carotid 
urtery ; thus he was able to diagnose them by radiograms in twenty- 
five per cent. These cases originate from Cushing's tumour material 
and show how frequently this form of aneurysm causes symptoms of 
tumour. ‘The remaining instances are merely case reports, and only in 
the case of Greene was the diagnosis made during life. These cases taken 


give a very characteristic picture: a roundish tumour-like 


together 
formation, which in itself does not give a shadow, but is surrounded by 
thin, curved, sharply limited outlines, which take a curved or circular 
course with their concavity central Sometimes they overlap or lie 
outside one another, corresponding to different projections of the surface 
of the aneurysm, as this is seldom perfectly circular, or as a result of 
the calcium being embedded in layers. Further, there may be other 
smaller, irregular, indefinite shadows, spread over the formation, their 
intensity and extension depending on the calcium content of the 
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aneurysm. According to Albl, an almost closed circle of shadow is 
characteristic of aneurysm, but the shadows may be curved or made up 
of several of different curvature It is their tendency towards a 
concentric or circular arrangement which is decisive, as a very arterio- 
sclerotic vessel may give an isolated curved shadow (AlbIl It is 
especially the bigger aneurysms which give characteristic radiograms 
Sosmann has in one case found a similar picture in an arteriosclerotic 
dermoid cyst, and possibly an echinococcal cyst might cause a similar 
picture (vide Claessen’s radiographs of echinococcus tumours). 

In Nos. 9, 13 and 16 of my cases, the brains and aneurysms were 
radiographed after the autopsy, but in none of these cases were shadows 
of calcium found. In No. 9 the sella turcica was seen to be normal 
also. In the case of bleeding from an aneurysm it will unfortunately 
often be difficult in practice to get an X-ray examination made befor 
death. In the case of local symptoms without signs of hemorrhage, a 
positive X-ray picture ought to lead to the right diagnosis. 

While the clinical symptoms of intracranial aneurysms vary and 
often are either not characteristic or are totally absent, they are in not 
a few cases so characterist that diagnosis is possible, provided one 
remembers how relatively frequent aneurysms of the cerebral vessels are. 
In many cases \-ray examination of the cranium may give valuable 
support for the diagnosis which is often dependent otherwise on a study 
of the course and development of the case Murmurs as_ specific 
symptoms of aneurysms will be discussed in detail later 

Etiology.—In regard to the wtiology of the aneurysm, opinions 
differ, and are often quite contradictory. In the cases reported here the 
cause of the aneurysms has been uncertain. [Even if an aneurysm first 
gives symptoms in advanced age, it 1s difficult to be sure whether it is 
congenital, or embolic-mycotic (Eppinger), when the underlying disease 
may no longer be determined, and especially when no Inicroscopic 
examination of the aneurysm itself is made Likewise it will be difficult 
to settle whether an aneurysm 1s caused by arteriosclerosis, or whether 
there is merely an arteriosclerotic degeneration of the wall of the 
existing aneurysm, associated with arteriosclerosis in the other vessels 
In some cases, however, the «tiology is obvious. 

That aneurysms may occur as acongenital deformity, Busse showed 
to be probable in 1920 when, out of 400 autopsies, in no less than 
thirty-nine he could demonstrate by careful examination aneurysmal] 
formations on the anterior communicating artery (i.e.,in about 10 per 


cent.) ; in 43 per cent. of all the cases he found different anomalies here 
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simple duplication of the vessels, plexus formations, deficiency in the 
junction with local hypoplasia of the artery wall and such like. De 
Vriese had previously made similar observations which later were 
confirmed by Schmorl and Aschoff (cited by Borchardt). On the whole 
developmental anomalies and variations in the course of the vessels 
occur frequently in the circle of Willis (Winde, Wyrubow, Parnisetti) 
Different authors have also found aneurysms in children. 

In my Case No. 10, where, in an 11-vear-old girl, an aneurysm the 
size of a pea was found on the basilar artery, and microscopic examination 
showed the vessel wall to be normal and without cellular infiltration, there 
can scarcely be any doubt that the aneurysm was congenital. The 
same histological picture was found in Case 16, that of a woman aged 40 
with an aneurysm, the size of a plum, on the internal carotid artery 
Here the probability of a congenital origin of the aneurysm was further 
increased by the existence of an open foramen ovale. In young persons 


this zetiology is as a rule the most likely, e.g., in Case 1 (a woman, aged 


23) and Case 2 (a man, aged 28). But possibly the aneurysm was con- 
genital in other cases too, e.g., Case 15, that of a woman, aged 53, who 


had had symptoms for thirty-two years and possibly even from 
childhood. 

Liebert showed in 1866 the frequent coincidence between heart- 
disease and intracranial aneurysms, and Church reported in 1870 the 
first case of an aneurysm of embolic origin; this through the work of 
Ponfick (1873) was fixed as a frequent form of intracranial aneurysm. 
Later work by Eppinger (1887), Wichern (1911), Loewenhardt (1923), 
Greene (1926), has confirmed this. It is no rare form; of the forty- 
four cases of Fearnsides, fifteen were caused by infective emboli. 

In my material there is no certain case with this etiology, but 
perhaps Case & belongs here. There is a possibility that embolic 
aneurysms quickly give symptoms and burst (Esser); therefore they 
are likely to be observed most frequently in general medical services. 
If they have existed for a long time, their origin may only be proved 
by microscopic examination. Possibly some of my apparently arterio- 
sclerotic aneurysms, or of the cases where it was impossible to 
determine the «etiology more precisely, had this origin. 

Traumata are reported as a cause of intracranial aneurysms, but 
only a few cases with such a genesis have been published (Hedinger, 
Menschel, Stilling); these cases are not wholly convincing. Other 
reported cases are examples of false aneurysms. Further, it is difficult 
to exclude the possibility that a pre-existing aneurysm became larger, 
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or produced its first symptoms, after an accident. Traumata are at any 
rate a very rare cause of intracranial aneurysms (Orth), and I do not 
suggest it for any of my cases. Esser also assumes that traumatic 
aneurysms do not occur. No instance is referred to in Stern’s article in 
* Traumatische Kntstehung innerer Krankheiten,” 2. Aufl., v. J. Schmid 

Al! aneurysms were originally supposed to be syphilitic (especially 
by the school of Heller and French authors) but now opinion is very 
divided. Syphilis was considered to be the etiological factor in the 
majority of cases of intracranial aneurysms by Bartholow (1872), 
Bradford (1903), Lewandowsky (1912); among modern authors by 
Krabbe and Backer (1922), Comte (1925): but Ki ppinger (1887), von 
Hofmann (1894), Fearnsides (1916), Turnbull (1918), Symonds (1923), 
Borchardt (1925), EK. John (1925), Conway (1926), Parker (1926), 
Zador (1927), Pollach (1928), Esser (1928), Sands (1929) consider it a 
rare cause, or wholly deny the existence of syphilitic intracranial 
aneurysms. There is however no doubt that these may occur. In the 
case of Krabbe and Backer the syphilitic origin was ascertained by 
histological examination ; but, on the other hand, there do not seem to 
be any cases of intracranial aneurysms in the literature in which 
spirochetes have been found histologically 

Turnbull especially has proved the rarity of syphilitic aneurysms 
there were none in his and Fearnsides’ material of forty-four cases 
He refers to the fact that syphilis only attacks the small arteries, pro- 
ducing a proliferative obliterating endarteritis, which hardly ever causes 
weakening of the vessel wall and dilatation, except secondarily in the 
larger arteries through affection of the vasa vasorum. Saadhoff con- 
siders that syphilitic aneurysms are mostly found on the _ basilar 
artery 

(he importance of arteriosclerosis in the causation of intra- 


cranial aneurysms is also disputed. It was assumed as a causative 


) 


factor by Eppinger (1887) ?, Burns, Fearnsides (1916), Turnbull 
1918), and Kerpola (1919); while others (e.g., Hofmann and Comte) 
contradict this view On the other hand A. Jakob has recently 
maintained that arteriosclerosis gives rise to the formation of aneurysms 
and afforded histological demonstration of this. In reality arterio- 
sclerosis is surely a frequent cause of aneurysms, as especially shown 
by Kerpola. 

The attempt to distinguish between syphilitic and arteriosclerotic 
disease of the cerebrospinal blood-vessels by the pathologico- 


anatomical picture alone has led different observers to hold contradictory 
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views. Without further discussion of this disputed question I shall 
merely state that A. Jakob in his new book maintains that amongst the 
changes of the vessels of the brain which are classed as arteriosclerotic 
in the usual sense, lesions of syphilitic origin occu and he places 
syphilitic arteriosclerosis as a special form of this (A. Jakob ‘Anatomie 


27. p. 353) 


i 


und Histologie des Grosshirns,” Bd. 1, Leipzig, 1‘ 

Among my cases there are four in which syphilis had been proved, 
or the lesions revealed at autopsy suggested syphilis Three had lues 
of the nervous system, while the fourth during the course of her lues 
in early life had a hemiplegia which had passed off without leaving 
symptorns. 

The most evident case is No. 13 in which there was encephalo- 
pathia luica (endarteritis obliterans), syphilitic aortitis with ectasia 
nxorte and arteriosclerotic changes in the coronary arteries, associated 
with a spindle-shaped aneurysm on the basilar artery (see fig. | The 
microscopic examination of the aneurysm showed a hyaline arterio- 
sclerotic thickening of the intima which continued into the distended 
part of the vessel. ‘The elastic tissue in the media could only be faintly 
seen. Inflammatory processes were absent both in the media and 
the adventitia, and there were no changes in the small vessels of the 
adventitia. But on section of the internal carotid artery, intimal 
thickenings due to perivascular infiltrations of round cells were found, 
and there was some thickening of the small vessels in the adventitia. 

Without entering into the rel itionship between syphilis and arteri 
sclerosis (especially in the central nervous system) it is quite justifiable t 
maintain that the histological appearances in the aneurysm by no means 
prove its syphilitic origin, but are rather in favour of arteriosclerosis. 
A similar picture of typical arteriosclerotic changes was seen in the 
aneurysm in Case 17. In the wall of the vessel no signs of syphilis 
were found, but the autopsy showed a combination of arteriosclerotic 
and syphilitic changes in the aorta, which was the seat of an ectasia. 
The hemiplegia which occurred in the forty-fifth year had probably 
been on a luetic basis; at any rate the lesion was in the opposite 
hemisphere to the aneurysm. 

In the third case, that of a woman, aged 59, with lues spinalis 


(tabes ?) 


, a ruptured aneurysm the size of a pea was found on the 
internal carotid artery, together with universal arteriosclerosis, but no 
definite signs of syphilis, certainly none in the aorta. The character of 
the aneurysm cannot be determined now. 


In a fourth case, in a 64-year-old woman (Case 11), who had died 
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from an encephalomalacia, an unburst, thin-walled aneurysm, almost 
the size of a plum, on the ophthalmic artery was discovered accidentally 
by autopsy. Universal arteriosclerosis was found, especially in the 
aorta, but no sign of syphilis. Clinically she presented the picture of 
two cerebral softenings occurring at an interval of a couple of months 
Wassermann reaction in the blood positive (0.0.0.0.100), in the spinal 
uid positive (0.0.20.100 The nature of the aneurysm cannot be 
determined 

In a fifth previously reported case (No. 14), in a 66-year-old man, 
there was a considerable ectasia of the very arteriosclerotic basilar 
artery, together with considerable arteriosclerosis of the aorta, which at 
ye place in the thoracic portion resembled a syphilitic aortitis. On 
inicroscopic examination of this part pronounced thickening of the 
ntima was found and arteriosclerosis along the edge of the media in 
which there were doubtful inflammatory changes. Clinically there was 
no information about syphilis, and unfortunately neither lumbar 
puncture nor a Wassermann reaction was performed. 

In these four cases of intracranial aneurysms in patients with 
cerebrospinal lues, there was in none definite proof that the aneurysm 


vas syphilitic. Whether the syphilis might have had any influence on 


the development of the arteriosclerosis, as maintained by Bradford, 
annot be discussed here. 

In my material there is a series of aneurysms with arteriosclerotic 
changes, but whether the aneurysm or the arteriolsclerosis is the primary 
s not easy to determine. An already existing aneurysm may, like other 
vessels, undergo atheromatous degeneration, but there seems to be no 
reason why the aneurysm should be especially exposed to this (e.g., on 
account of abnormal circulation), the causation of arteriosclerosis 1s 
usnally assumed to be an autotoxic action on the vessel wall (choles- 
terinemia). Thoma, however, ascribes a certain importance to the con- 
ditions of the circulation (see later). On the other hand arteriosclerosis 
is sO capricious in its localization and extension that a local, limited 
arteriosclerosis must be considered as the cause of the formation of an 


ineurysm, as in the following case 
Case 18 Wo n, aged 64 Died December 8. 1917. 
The clinical history was of no interest (simple rupture of the aneurysm w 
, 
paralysis of th oculomotor nerve 
Autopsy reve tiled no marked sclerosis of the vessels on the base of the brain 
On the lower side of the left temporal lobe a ragged tumour the size of a 


walnut, of very compact consistency., was found On incision it was seen to 
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consist of old coagula in layers, surrounded by a thin shell, which continued in 
w central direction into the left Sylvian fissure. The Sylvian artery, 4 cm. 


+ 


from its origin from the internal carotid artery, suddenly developed arterio 


sclerotic changes, and became enlarged to an aneurysm the size of a walnut 
In the rest of the brain there was a smoothing of the gvri especially in thi 
left hemisphere, but no focal changes. It is strange, in this case, to fin 
isolated arteriosclerotic changes localized symmetrically and exclus ely t 
two Sylvian arteries, and going on to the formation of an aneurysm only 


the left side. 


In others of my cases the wall of the aneurysm has shown obviously 
arteriosclerotic changes, while the rest of the cerebral vessels did not 
reveal any sign of arteriosclerosis on microscopic examination. ‘Thus 
in Case 9 there were arteriosclerotic changes, thickenings of the intima, 
calcification and disintegration of the media, but no trace of inflamma- 
tory lesions. ‘There were also slight arteriosclerotic changes in th: 
aorta, but not in the rest of the vessels. 

Busse also considers that arteriosclerosis plays a certain part in the 
formation of aneurysms on the anterior communicating artery and 
admits that some aneurysms only appear after the age of 40. Turnbull, 
on the other hand, assumes a congenital weakening of the media as the 
cause of arteriosclerotic aneurysms, which he considers are common, 
and more frequent on the intracranial arteries than elsewhere. Even if 
congenital abnormalities or weakness form loci minoris resistentie, 
the importance of atheroma is indisputable 

Thoma held that primary increase of the lumen of the vessel played 
a definite part in causing arteriosclerosis, and considered the prolifera- 
tion and thickening of the intima as an arrangement for preserving the 
size of the lumen (an illustration of this has been reproduced by Osler 
But these views do not seem to have gained general acceptance. 

In cases of diffuse universal arteriosclerotic changes in the vessels 
of the brain, the arteriosclerosis is probably the sole cause of the 
aneurysm. ‘Thus in Case 22, besides a ruptured aneurysm the size of 
a pea on the right Sylvian artery, there was considerable arteriosclerosis 
of limited portions of the vessels. In many of the cases the cerebral 
arteriosclerosis was diffuse, but so pronounced that it was a plausibl 
explanation of the aneurysm. 

A rather characteristic histological picture was present in Case 12 
where, in a 75-year-old man with asenile, arteriosclerotic dementia and 
considerable universal arteriosclerosis, an unburst aneurysm was found 
on the basilar artery, about 2 by 14 cm. in size. Microscopic examination 
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of the aneurysm showed that its wall consisted in large part only of 
adventitia in other places also of intima together with broken plaques 
of media. ‘The whole lumen was completely filled up with thrombotic 
masses. In the best preserved part of the vessel wall arteriosclerosis 
was seen in the intima and slight infiltration of round cells in the 
adventitia. The latter is probably associated with the absorption of the 
thrombotic masses (Paul Maller). 








Fic. ¢ 12 urter erotic aneurysm of the basilar artery which was found 
it autopsy in a ma vho died with senile dementia and softening of the cerebellum. 
The aneurysm measured 2 l m. and was filled with a stratified clot. 


Thus of my twenty-three cases four are found in persons with 
syphilis in the central nervous system (vide supra). Of the remaining 
nineteen, eleven are classed as arteriosclerotic, since they showed 
indoubted arteriosclerotic changes either microscopically or macroscopi- 
cally, and no evidence of any other origin was found. Even if in one or 
two of these there may have been some other cause, the number is still 
remarkably large Fearnsides also found a remarkable number of 
arteriosclerotic aneurysms. In addition five (as already mentioned) are 
congenital, and one perhaps infectious (embolic-mycotic, Eppinger), 
while the cause of the two last cases is uncertain. The probability is that 
arteriosclerotic aneurysms are frequent and aneurysms of undoubtedly 
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syphilitic origin are relatively rare. Corresponding with this, C. H 
Sattler, among 352 cases of exophthalmos, only found one case of 
syphilitic origin. Thus the finding of tertiary syphilis has no diagnostic 
value, as maintained by Krabbe and Backer. 

Noises in the head, which these authors mention as a diagnostic 
point, are unfortunately rare. They are but rarely observed, and are 
not in any way pathognomonic, as they are also found in tumours com- 
pressing larger vessels (Zador), in anzemic women (Oppenheim), in 
Graves’ disease (Gowers) and in arteriosclerosis of the vessels of the 


+ 


brain (Wallenberg), although in this case they may be due to a small 


aneurysm. ‘l'his phenomenon is a subjective feeling of ringing o1 
pulsation, “like a machine working inside the head the sound is said 
to be also distinctly heard on auscultation of the cranium with a stetho 
scope. In cases of arterio-venous aneurysm between the internal 
carotid artery and the sinus cavernosus noises in the head are 
common (Ehlers Bing reported a case of presumed intracranial] 


aneurysm (not verified by autopsy); a 17-year-old woman who suffered 
from disease of the heart, presumably caused by a patent ductus Botalli, 
heard a pulsating jangle especially in the right ear; the sound could 
nut only be auscultated over the whole cranium, but was also to be 
heard at a distance of 8 em. Another chdracteristic symptom was 
mistiness of vision increasing to short attacks of blindness on effort, fo: 
example, when she sat up in bed. 

Dr. kK. Warburg has demonstrated to me a rather similar case, and 
has been so kind as to put it at my disposal, for which I wish here t 
offer him my best thanks. In this case I feel quite justified in making 


the diagnosis of intracranial aneurysm. 


Case 24 69-vear-old landed proprieto 

The patient is a vigorous man, who looks much younger tha sage; the 
greater part ol his life he as lived in the « int ler g col { ns h 
is 1 moderate smoker and has never taken ne to excess. Has neve 
syphilis. Wassermann reaction negative. From his youth ony s he has 
had very severe rheumatic’ myalgia for which |} as been treated seve 
times with physiotherapy In 1923 he had ong febrile attac vith vy 
mvalgia, for which he was treated at a healt! resort for three me ths with 
sulphur oil injections. His condition became considerably — bette his 
temperature returned to normal, and afte i stay in Gastein he felt almost 
cured. 

In August, 1928, the patient had a typical attack of gout in both hands 
which vanished in a few weeks under treatment with atophan. He then felt 


completely well till early in 1929 when he and his wife got a slight febrile 
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At the end of September Dr. Warburg again examined the patient, and he 
was now able, when he placed his ear to the patient’s ear on either side, to hea 
plainly a soft noise, synchronous with the pulse. The noise could only be 
heard directly on the ear, and is of equal force on both sides; it could not be 
heard with the tube-stethoscope. 

The blood-pressure is 120/60; examination of heart, even by an electro- 
cardiogram, shows nothing abnormal; no special sclerosis of the brachial 
arteries exists 


There has been no dizziness during the disease, except a few times when he 





was very anemic: no vomiting, no tachyveardia or bradycardia and no paresis 
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the noise is still heard distinctly directly by the ear, equally strongly on bot 


sides. There are no symptoms on effort or congestion of the head 


In this case the diagnosis of an intracranial aneurysm (assumed to 
be on right internal carotid artery) is fairly certain, ir view of the 
thrombosis of different vessels of the head and severe pains developing 
in connection with a prolonged febrile disease ; later, subjective and 
objective intracranial murmurs appeared and a scotoma in one eye. It 
may be supposed that the aneurysm at this moment suddenly had 
developed to its full size. It is probable that after the resorption of the 


thrombotic mass the wall of the vessel, weakened locally by inflamma- 


tion, has been no longer able to resist the arterial pressure and dilated 
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vould 1 ive S ped 1 ntion In future it w be idvisable t 

Luscu the craniai lirectl n any case where the possibility of a 
rain aneurysm exists Bing tries to explain the audible murmur | 

the fact that the aneurysms are nearly always placed on the base, and 
therefore the sound is conducted directly by bone especially through the 
creat wins f sphenoid; but evidently this is not the explanation, at 
n rate 1 the pre sent case 


Trea ‘-—The therapy of intracranial aneurysms has until now 


nly given very poor results, which is mainly due to the difficulties of 

liagnos In some cases operative intervention has been tried, usua 

n the s osition that tumour was present In one case Cushin 

vainly tried to remove an aneurysm; later he ligatured the internal 
tid artery instead, but this treatment caused hemiplegia, which part 


nave 
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arachnoid hemorrhage, surely ought to be carried out with the utmost 
caution and reserve. Sudden death has followed it, and in my 
Case 9 the operation seems to have an unfavourable influence on the 
hemorrhage. 

It is to be hoped that in future a greater knowledge of the clinical 
features of intracranial aneurysms and their characteristic X-ray appear- 
ances will enable the diagnosis to be made more frequently, and that 
the way will thus be opened for therapeutic procedures. 


I am much indebted to my chief, Professor Wimmer, for his per- 
mission to publish the material from the Department, to prosector Dr 
[,. Melchior for his permission to use the pathologico-anatomical 
material, and to the chief of the X-ray clinic, Dr. G. Biering, for his 
permission to publish the X-ray photos. 


ADDENDI 


After this work was completed a new case of ruptured intracrania 
aneurysm (diagnosed intra vitam) occurred in the Department for 
Mental and Nervous Diseases at the Kommunehospital. 

This case is of great interest as a supplement to the preceding, the 
aneurysm being so small that only a very carefully performed autopsy 


revealed it. 


\ married man, aged 38, was admitted to the Department for Mental an 
Nervous Diseases in the Kommunehospital o1 February 1] LJoU, and dled 
there two hours late 

He had syphilis twelve years ago and was at that time treated the 
Department for Skin and Venereal Diseases at the Kommunehospit KF 
many vears there was incessant abuse of aleohol, which suddenly ceased two 
months ago when he was out of work Otherwise he had been healthy 

During the last month he had complained of a headache About two | rs 
before admission le Came home complain ng ot a severe headache He went 
to bed, but a moment later got up again Cc ym Lining ol a ither strange taste 
in his mouth, and shortly after he fell unconscious 1 Soon afte 
this he had convulsions 

When admitted he was still in convulsions, but they soon ceased He 
was unconscious, pale and slightly cyanotic. The rectal temperature was 
371° C., respiration bout 20, rattling, slightly snoring; pulse 76, regular 
strong; blood-pressure 150/90. The pupils on both sides were rather dilated 
ind did not react to light. The right eye was slightly divergent outwards ai 
upwards. Ophthalmoscopic examination showed the edges of the optic discs 
normal, perhaps ‘a little blurred; the vessels curved, twisted and distended, 
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Lateral and medial to the right optic dise smaller and larger hwmorrhages 


were seen close to 

here was pronounced rigidity of all four extremities. He was inclined to 
keep the arms rotated inwards; the deep retlexes were equal and lively with 
a tendency to clonus; a Babinski response was obtained on both sides; there 
was no stiffness I the neck : the abdominal reflexes were feeble on absent. 
Other examinations showed nothing special 


He died rather suddenly two hours later. 





FIG (Case 25) \ ruptured aneurysm the size of a millet seed on the right 
interna! carotid artery. 

( tops hit i's I t the Institute of Medical Jw sprudence 
sl Ww er Ss to f i bitter \ considerable subdural hamorrhage was 
u spec iv O the eht side, wit! large coagula be low and out ward 

There was als considerable hemorrhage in the soft membranes, most pri 
nounced i tne ns nd chiasma, on the lower side of the cerele llum wna 
it the be ning the edull oblongata. It was fairly svmmetrical : there 
as less laterally na } e on the convex surface of the brain. At the up 
of the ht t poral be and on its basal surface an irregular openir 
vas found mitting ttle tinger: from this one came into a superficially 
placed cavit bout the size o izel-nut and filled with blood. The walls of 
this cay sisted of fairly fresh brain-tissue with diffuse punctate 
st iky I I Oo b blood 


uneurysm 
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This case is instructive as it 


minute and careful examination of the 


ruptured aneurysms in cases of subarachnoid 


I am much indebted to Professor 


use the description of the autopsy 


preparation 
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NOTICES OF RECENT PUBLICATIONS. 


Die diaqnostise he Bede utung des Rossolimoschen Repl res bei Erkrank- 


ungen des Zentralnervensystems von S. GOLDFLAM. S. 974 
Berlin: S. Karger. 1930. Price 24 M. 

A consequence of the selective incidence of hyperton is in the extensors 

and plantar flexors of the lower limb in lesions of the pyramidal system is that 


percussion of any part of the foot elicits a stretch reflex’’ of the plantar 


Hexors‘of the toes, with a down-going movement of the toes. The phenomenon 
has the same significance as heightening of the tendon-jerks obtained 
elsewhere in the lim! 

It is cl r that one Can ‘¢ se any one of a great number of spots on the 
foot tro nicn t elicit this response, but that in each ease the reaction is 
the same one, and that there is no just fication in nan ing a series of different 

eflexes ’’ simply because a single response is elicited from different parts of 

e receptive field. 

Unfortunately, this is what has occurred and a very simple matter has 
been rendered unnecessarily ec plicated and mysterious as a consequence. 
Rossolimo nd that the response could be elicited by percussion on the sok 


f the foot over the balls of the different toes, and thus neurological literaturs 


had been endowed with Rossolimo’s reflex Bechterew, percussing the point 
of the ne l. a scovered Bechters s heel refi X Two observers, choosing the 
site of extens brevis digit im on the dorsum of the foot gave us the 


Mendel-Bechterew reflex, while Shukowski preferred the middle of the sole and 
Shukowski’'s reflex IS bile result 


It is to be hoped that with the greater knowledge of the physiology of the 


tendon reflex that is now available, this undesirable and unscientific practice of 
attaching the names of individuals to these reflex phenomena, and of regarding 
the latte: simply as mysterious diagnostic symbols, will cease, and that a more 
rational outlook will be a lopte a 

Goldfl s not, however, concerned with the physiology of the Rossolimo 
phenomenon, but simply with its value as a diagnostic trick for the early 
recognition of pyramidal affections. He records in the present monograp 
its occurrence throughout the wide range of known affections of the nervou: 
system, and compares its value from this point of view with that of th 
Babinski phenomenon He concludes that it is sometimes present before the 
latter makes its appearance. 

The book is very diffusely written, frequently deviates into topics quite 

: 


unrelated to its title, and includes numerous case records that are too 


incomplete to be of any value. 
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welcome this. It is predominantly clinical, with illustrative case histories ; 
the relevant literature is appraised in its degree. It is impossible to consider 
here his delimitation of the paranoia concept to cover only disorders in which 
the mental picture is more or less restricted at all times to logically grounded 
delusions entirely comprehensible as to motive and content; it is at any rate 
acceptable and precise, like the rest of the monograph. There is no glossing 


over difficulties or offering of fanciful solutions. 


Die Prognostik der Endogenen Psychosen. Von FrRieEpDRICH MAUZ. 
Leipzig: Georg Thieme. 1930. §S. 121. Price Rm. 7.50 

In these prognostic studies the influence of Kretschme s predominant 

There is a brief historical introduction in which the author traces the develop 


ment since Kraepelin of psychiatric thought about the endogenous psychoses 
finishing with Kretschmer’s formulation of the problem as to how far hetero 
venous mixtures of constitution influence the form and course of the psychosis 


His own investigations were carried out between 1923 and 1928, and represent 


in the main an attempt to answer this question. The bulk of his cases were 
schizophrenic 1,050 out of a total 1,470 Che observations were of necessity 
not all made by the author, which is a disadvantage His diagnostic criteria 
ire those of conservative German writers; in his views of schizophrenia he 
follows the Berze-Gruhle presentation. On the whole he finds more prognostic 
significance in the habitus and diathetic proportion of the “ affect-psychoses 


than with schizophrenia, though in all the endogenous psychoses he considers 


that pyknic build and ~ fresh’’ cyclothymie premorbid temperament suggest 
favourable outcome. The necessity for taking all the data into consideratior 
is made clear, and penny-in-the-slot prognosis receives short shrift. The work 


iS clearly written and touches on many nteresting oints, especially 


classification 


Social Control of the Mentally Deficient. By S. P. Davirs. London 
Constable. 1930 Pp. 389. Price 13s. 


The importance of the social aspects of mental deficiency needs no stressing 
nowadays; the present work is a valuable contribution in this field \fter a 
review of the measures adopted for the care and training of the feeble-minded 
since the time of Itard, the eugenic problem is taken up and the case for steriliza 
tion examined with temperate caution. The © social indictment igainst the 
defective is shown to be overdrawn, and the more or less controllable factors 
which lead to antisocial behaviour are demonstrated. Where through special 
institutions, colonies and community supervision, socializing influences of a 
beneficent kind are operative, a large proportion of the feeble-minded cease to 


be social liabilities ; the author brings evidence to show that they become social 
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assets, but to this many would demu The negation of good doctrines, how- 
ever, is found in a quot ition, rather vivid and perhaps extreme,” from Pitkin, 
in which the advantage and even desirability of a population of morons is 
supported, inasmuch as they are better fitted to our industrial civilization, 
more contented and healthy, than people of high intelligence. 

The author points out the inadequacy of intelligence testing, used alone, 
and gives convineins 


exposition of the social criteria of deficiency. Many 
widespread errors are disposed of. The book fully covers the ground which its 


title suggests ; it is written with obvious enthusiasm and much knowledge 


Reflex Action By F. FEARING. Pp. 350. London: Bailliére, 


Tindall and Cox. 1930. Price 30s. 


This volume, which is particularly interesting from the historical aspect 
has been \ tten bv a psychol “ist as a study in the development ol physio 


logical psychology, but he does not attempt to present the reflex as the 


explanatio1 all the activities of the brain or mind, or to treat the subject 


only as a contribution to the history ol psychology 


After an introductory chapter on the conception of voluntary and involun 
tary action ithe Gree physicians and through the Middle \ges, he comes to 
Deseartes, who in his description of animal automatism first recognized clearly 
that many of our activities are of a iture that would be now called reflex 


The work of the early experimentalists is shortly reviewed, and the author then 
brings us to the more interesting spec ilations and experiments of the eighteent! 


century, n vhicl Croone, \W Vtt, Hartley, 


Blane, the Monros and othe 
Englisl nen took a irpe share | e work ol Bell, \Magendie, Marshall Hall, 


Flourens, Miiller and others in the nineteenth century leads directly to the 
modern conception of reflexes f the laws that control and integrate them, 
und the ecognition of their fundamertal importance in the activity of the 


The investigations of Sherrington, Magnus and Pavlov are described, and 


finally the significance of the phy siological conception of the reflex to various 
ends of psychology is considered 


The volume is well written, accurate as far as it can he controlled and 
unbiased the presentation of facts and of the theories of the past It 
contains much interesting information on the evolution of neurology and 


yt vsiology 


| phasia in Children. By ALEX W. G. Ewine, M.A., Ph.D. Oxford 
University Press: Humphrey Milford. 1930 Pp. 152. Price 


10s. 6d. 


The literature of aphasia is enormous, but the subject of Dr. Ewing's 
valuable study as hitherto received very little attention His painstaking 
investigations were into the apparent aphasia of children, in some of whom 


fe found tha the development ol norma! speech had been hindered by 
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undeserved or disproportionate attention. The exposition, however, is clear 
and correct and covers a great deal of ground: naturally it does not pretend to 
be Gomplete. Dr. Nicole appears to have limited himself to works available in 


6 his may account for his 


English, if one may judge from the bibliography: t 
failure to refer to much recent work in Germany on the psychopathology of 


schizophrenia, and to do justice to some French and Swiss writers; there is, 


for example, no reference at all to the views of von Monakow, or of Mignard 
Berze or Jaspers, and much of Janet’s work is overlooked. Nevertheless 
iuthor has read widely ; some 500 books are listed in the bibliography 

In the second part of the book three essays are give! The first on © T 
C mecept ol the Ego in Psychiatry,” and the third n  Psyel pat ology n 
the Herd Instinet ire lucid and ‘interesting The seco n Type 
Psychology ’ Is poor; it is based o1 Jung's types ndisrieh it S 
The difficulties of writing su i. book are great D Nic eve 
successfully compressed mucl liverse material to a readable at ( ¢ ! 
form 


Vodern Psychotherapy. By EmManxnvet Mil London: Jonathar 
Cape. 1950 Pp. 151 Price 5s 
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from Messrs. BALE, SONS & DANIELSSON, Ltd., 83-91, Great Titchfield Street, 
London, W 


Members of the Neurological Section of the Royal Society of Medicine can 
obtain the Index of “ Brain” for the Volumes | to XXIII inclusive, that is, from 
its commencement to the end of 1900, from Messrs. MACMILLAN & CO., Ltd., 
St. Martin’s Street, London, W.C., at the price of 6s. 6d., post free. 


To those who are not members of the Neurological Section of the Royal 
Society of Medicine the price is 8s. 6d. net, and the volume may be obtained 


through any bookseller. 
EDITOR 





